JP2002322258A 

Bibliographic Fields 

Document Identity 

(19)[|itT@] 

s*il»#i*jt(JP) 
(i2)[^ffia»i] 

*#F?a2002- 322258 (P2002- 322258 

A) 

(43)[^^F^ia] 

W-fSLl 4^1 l^'S a (2002. 11.8) 
Public Availability 

(43)[^^F^ia] 

^^14^1 1^8H(2002. 11. 8) 
Technical 

C08G 63/87 
COS J 5/18CFD 
//C08L 67:00 
[FI] 

C08G 63/87 
C08J 5/18CFD 
C08L 67:00 

20 

OL 

28 

4F0714J029 
[F 

4F071 AA43 AH04 AH 14 AH 19 BAOl BB06 



2002-11-8 



(19) [Publication Office] 

Japan Patent Office (JP) 

(12) [Kind of Document] 

Unexamined Patent Publication (A) 

(11) [Publication Number of Unexamined Application] 

Japan Unexamined Patent Publication 2002 - 322258 (P2002 - 

322258A ) 

(43) [Publication Date of Unexamined Application] 
Heisei 14 year November 8 day (2002.1 1 . 8) 

(43) [Publication Date of Unexamined Application] 
Heisei 14 year November 8 day (2002.1 1 . 8) 

(54) [Tit!e of Invention] 

POLYESTER AND ITS MANUFACTURING METHOD 
AND POLYESTER FILM 

(51) [International Patent Classification, 7th Edition] 

C08G 63/87 

C08J 5/18CFD 

//C08L 67:00 

[FI] 

C08G 63/87 
C08J 5/18CFD 
C08L 67:00 
[Number of Claims] 
20 

[Form of Application] 
OL 

[Number of Pages in Document] 
28 

[Theme Code (For Reference)] 

4F0714J029 

[F Term (For Reference)] 

4F071 AA43 AH04 AH14 AH19BA01 BB06 BB07BB08 



Page I Paterra Instant MT Machine Translation 



JP2002322258A 



2002-11-8 



BB07 BB08 BCOl 4J029 AE0>BA02 BA03 
BA04 BA05 BB05A BBIOA BB12A BB13A 
BB15A BC05A BD03A BF03 BF08 BF09 BP 18 
BF25 BH02 CA02 CA03 CA04 CA05 CA06 
CB04A CB05A CB06A CBIOA CB12A CC05A 
CC06A CC09 CD03 CF03 CH02 DB02 DB12 
EA02 EB04 EC 10 EG02 EG09 EH02 EH03 
FC02 FC03 FC04 FC05 FC08 FC35 FC36 JB171 
JB191 JC141 JC451 JC471 JC55I JC561 JC571 
JC601 JF221 JF361 JF371 JF411 JF471 JF571 
KH08 

Filing 

(21) [tiiiis^] 

f#^2002-41 61 8(P2002-41 61 8) 

(22) [asia] 

¥iiei 4^2^ 190(2002. 2. 19) 
Foreign Priority 

(31) [@5fe*t±3iS^] 

<$8i2001 -43948(P2001 -43948) 

(32) [®5fe0l 

¥i?El 3^2^200 (2001. 2. 20) 

(33) [g5fefil±?i@] 
0:$:(JP) 

Parties 
Applicants 

(71) [ai^A] 

000003160 

Inventors 

(72) [^0^#] 

m\h mm 



- BC Oi 4J029 AEa3 BA 02 BA 03 BA 04 BADS BB05A 
BB 1 OA BB 1 2 A BB 1 3 A BB 1 5 A BC 05 A BD03 A BF03 BF08 
BF09 BF18 BF25 BH02 CA02 CA03 CA04 CA05 CA06 
CB04A CB05A CB06A CBIOA CB12A CC05A CC06A 
CC09 CD 03 CF03 CH02 DB02 DB12 EA02 EB04 EC 10 
EG 02 EG 09 EH02 EH03 FC02 FC03 FC04 FC05 FC08 
FC35FC36 JBI71 JB191 JC141 JC451 JC471 JC551 JC561 
JC571 JC60I JF221 JF361 JF371 JF411 JF471 JF571 KH08 



[Request for Examination] 
Unrequested 

(21) [Application Number] 

Japan Patent Application 2002 - 41618 (P2002 - 41618 ) 

(22) [Application Date] 

Heisei 14 year February 19 day (2002.2 . 19) 

(31) [Priority Application Number] 

Japan Patent Application 2001 - 43948 (P2001 - 43948 ) 

(32) [Priority Date] 

Heisei 13 year February 20 day (2001.2 . 20) 

(33) [Priority Country] 
Japan (JP ) 

(71) [Applicant] 
[Identification Number] 
3,160 

[Name] 

TOYOBO CO. LTD. (DB 69-053-8160 ) 

[Address] 

Osaka Prefecture Osaka City Kita-ku Dojimahama 2-2-8 

(72) [Inventor] 
[Name] 

Shade crest Katsuhiko 



Page 2 Paterra Instant MT Machine Translation 



JP2002322258A 



2002-11-8 



Agents 
(74)[nSA] 

100092266 
Abstract 

Claims 



[Address] 

Inside of Shiga Prefecture Otsu City Katada 2-1-1 Toyobo 
Co. Ltd. (DB 69-053-8160 ) Central Research Laboratory 

(72) [Inventor] 
[Name] 

Sato 0,000 period 
[Address] 

Inside of Shiga Prefecture Otsu City Katada 2-1-1 Toyobo 
Co. Ltd. (DB 69-053-8160 ) Central Research Laboratory 

(72) [Inventor] 

[Name] 

Suzuki Keisuke 
[Address] 

Inside of Fukui Prefecture Tsuruga City Toyo-cho 10-24 
Toyobo Co. Ltd. (DB 69-053-8160 ) Tsuruga Plant 

(74) [Attorney(s) Representing All Applicants] 

[Identification Number] 

100092266 

[Patent Attorney] 

[Name] 

Suzuki bulk raw (3 others ) 



(57) [Abstract] 

[Problems to be Solved by the Invention] 

While possessing inherent viscosity which is suited for 
formation, such as cyclic trimer^ metal catalyst component 
and impurity component which blends to metal catalyst 
component are little it offers the polyester and its 
manufacturing method and consists of polyester film whose. 

[Means to Solve the Problems] 

It makes polyester and its manufacturing method which are 
produced making use of the polymerization catalyst of novel 
other than antimony compound or germanium compound. 



[Claim(s)] 
[Claim 1] 

Substantially with polyester which was polymerized antimony 
compound or the germanium compound as polymerization 
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catalyst without using, content of inherent viscosity 0.70 dl/g 
or less and cyclic trimer is 0.60 weight % or less and 
polyestero which is made feature 

[Claim 2] 

Substantially with polyester which was polymerized 
germanium compound as the polymerization catalyst without 
using, total metal element quantity which is melted in the 
polyester being 0.01 5 weight % or less , polyestero which 
satisfies relationship of cyclic trimer amount which is 
displayed with below-mentioned Formula (1) and makes 
feature 

(1) 0<=:de CTaO.80 

(In aforementioned Formula, the:de CT inserts cyclic trimer 
amount and the said polyester which polyester contains 
originally in glass test tube and with 130 deg C 12 hours 
vacuum drying after doing, with temperature 230 deg C, is 
sought under no passage nitrogen atmosphere 8 -hour heat 
treatment after doing, from cyclic trimer amount, making use 
of thebelovv-mentioned computational formula. The:de CT= 
[CT ] <sub>i - [CT ] <sub>f [CT ] <sub>i and [CT ] <sub>f 
points to the cyclic trimer amount weight% before respective 
description above heat treatment and after the heat 
treatment. ) 

[Claim 3] 

polyestero which is stated in Claim 1 or 2 where thermal 
stability parameter (TS ) of polyester fills up 
below-mentioned Formula (2) and makes feature 

(2) TSD0.30 

(In aforementioned Formula, TS inserts polyester Ig in glass 
test tube and is sought 12 hours vacuum drying after doing, 
after under no passage nitrogen atmosphere maintainingin 300 
deg 2 hours molten state, from IV, making use of 
below-mentioned computational formula with 130 deg C. 
TS=0.245 {[IV ] <sub>f - [IV ] <sub>i ' } [IV ] <sub>i 
and [IV ] <sub>f points to IV (dl/g ) before therespective 
description above extraction test and after extractiontest. ) 

[Claim 4] 

Substantially it was polymerized titanium compound as 
polymerization catalyst without using polyestero which is 
stated in any of Claim 1-3 which ismade feature 

[Claim 5] 

polyestero which is stated in any of Claim 1--4 which is 
producedmaking use of catalyst where activity parameter 
(AP ) fills up thebelow-mentioned Formula (3) 

(3) AP (min ) < 2 T (min ) (In aforementioned Formula, AP 
predetermined amount using catalyst of this invention, shows 
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time (min ) which it requires because with degree of vacuum 
of 275 deg C. 13.3 Pa (0.1 Torr ) inherent viscosity (IV ) 
arrives in polyethylene terephthalate of 0.65 dl/g. T shows AP 
when it uses antimony trioxide as catalyst. However, 
antimony trioxide 0.05 mol% adds as antimony atom vis-a-vis 
acid component in produced polyethylene terephthalate. ) > 

[Claim 6] 

And polyestero which is stated in any of Claim 1-5 which 
includes at least one kind which is selected from phenol type 
compound as polyester polymerization catalyst, as 
metal-containing component including at least 1 kind which is 
chosen from aluminum and its compound, makes feature 



And polyestero which is stated in any of Claim 1-5 which 
includes at least one kind which is selected from phosphorus 
compound as polyester polymerization catalyst, as 
metal-containing component including at least 1 kind which is 
chosen from aluminum and its compound, makes feature 

[Claim 8] 

polyestero which is stated in Claim 6 which uses phosphorus 
compound and makes feature 

[Claim 9] 

phosphorus compound, from group which consists of 
phosphonic acid compounds phosphinic acid compounds 
phosphine oxide compounds phosphinic acid compounds 
phosphinous acid compounds phosphine compound 
polyestero which is stated in Claim 7 or 8 whichis a 
compound of one, two or more kinds which is chosen 

[Claim 10] 

As polyester polymerization catalyst, polyestero which is 
stated in any of the Claim 1-9 which alkali metaK alkaline 
earth metal or contains none of metal and metal compound 
which are chosen from group which consists of those 
compound and makes feature 

[Claim 11] 

As polyester polymerization catalyst, alkali metaU alkaline 
earth metal or metal and/or metal compound of one, two kinds 
or more which ischosen is contained from group which 
consists of those compound the polyestero which is stated in 
any of Claim 1-9 which is madefeature 



As polyester polymerization catalyst, cobalt or those 
compound it coexists polyestero which is stated in any of 



[Claim 6] 



[Claim 7] 



[Claim 8] 



[Claim 9] 



[Claim 10] 



[Claim 12] 
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Claim 1-1 1 which is madefeature 
[Claim 13] 

As polyester polymerization catalyst, with antimony 
compound as antimony atom it adds at thequantity of 50 ppm 
or less vis-a-vis polyester polyester, which is stated in any 
of Claim 1-12 which is made feature 

[Claim 14] 

As polyester polymerization catalyst, with germanium 
compound as germanium atom it adds at thequantity of 20 
ppm or less vis-a-vis polyester polyestero which is stated in 
any of Claim 1-13 which is made feature 



[Claim 15] 

polyester polymerization catalyst which includes at least one 
kind which is selected from the phenol type compound as 
metal-containing component including at least 1 kind which is 
chosen from aluminum and its compound, is used 
manufacturing method, of polyester which is made feature 

[Claim 16] 

polyester polymerization catalyst which includes at least one 
kind which is selected from the phosphorus compound as 
metal-containing component including at least 1 kind which is 
chosen from aluminum and its compound, is used 
manufacturing method, of polyester which isstated in any of 
Claim 1-5 which is made feature 

[Claim 17] 

Furthermore manufacturing method, of polyester which is 
stated in Claim 15 whichuses phosphorus compound makes 
feature as catalyst component and 

[Claim 18] 

Aforementioned phosphorus compound, from group which 
consists of phosphonic acid compound, phosphinic acid 
compound, phosphine oxide compound, phosphinic acid 
compound, phosphinous acid compound, phosphine 
compound Claim 15 which is a compound of the one, two or 
more kinds which is chosen or manufacturing methodo of 
polyester which is stated in 16 

[Claim 19] 

As polyester polymerization catalyst, alkali metal, alkaline 
earth metal or from group which consists ofthose compound 
manufacturing method, of polyester which is stated in any of 
the Claim 15-** which does not contain which of metal and 
metal compound whichare chosen 

[Claim 20] 
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Specification 

[0001] 

[0002] 

7Kux^b>7^b:7^u--h(PET). 7K'j:?^b> 
{PEN)^lcita^?n^7Kuxxi^;Hi. :^«6*J 

[0003] 
[0004] 

tJt^A^^j. ^''Jxxx;^cDS^a^(cffll^b^L-5 
7K'Jxxx;ua^<?ilJXtLTIi. ^^^b7>T 



filnio which consists of polyester which is stated in any of 
Claim and" makes feature 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

Being something regarding polyester where this invention is 
polymerized the antimony compound or germanium 
compound as catalyst main component making use of 
polyester polymerization catalyst of novel which it does not 
use and makes feature, furthermoreas for details, while 
possessing inherent viscosity which is suited forformation, 
polyester and its manufacturing method where impurity 
component or other content which blends to cyclic trimer^ 
metal catalyst component and metal catalyst component is 
little it is something regarding film which thenbecomes. 

[0002] 
[Prior Art] 

polyethylene terephthalate (PET ), polybutylene terephthalate 
(PET ), polyester which is represented in the polyethylene 
naphthalate (PEN ) etc is superior in mechanical property^ , 
and chemical characteristic is used casings of bottle^ 
electrical & electronic parts which is a fiber^ packing and a 
for magnetic tape or other film and sheet, hollow molded 
article of for example clothing and industrial material use 
according to characteristic of respective polyester, in addition 
in the engineering plastic formation item or other broad field. 

[0003] 

Especially, because deficiency which exists in film regarding 
thefor for magnetic tape, magnetic disk, for photograph, 
optics and or other film for ceramic condenser or other mold 
release becomes defect of final product, film which does not 
have deficiency is desired. 

In addition, problem from environmental aspect for safety of 
antimony regarding laminating film and packing film for 
beverage can, is pointedout. 

[0004] 

From until recently, antimony trioxide is widely used as 
polyester polymerization catalystwhich is used when 
polymerizing polyester. 

antimony trioxide with inexpensive, is catalyst which has 
catalytic activity which atsame time is superior, but when this 
you use with addition quantity of the extent where main 
components namely practical polymerization rate are shown, 
when polymerizingbecause metal antimony precipitates, it has 
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[0008] 
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possessed problem that the mildew and foreign matter occur 
in polyester. 

In addition, problem recently from environmental aspect for 
safety of the antimony is pointed out. 

With this kind of warp and weft, antimony is not included 
completely or or polyester which does not include antimony 
as catalyst main component is desired. 

[0005] 

When it makes biaxially drawn film this kind of antimony 
trioxide as catalyst main component making use of polymer 
which it acquires, melt extrusion it did and time using the 
filter, fine metal antimony passed through filter, in order to 
promote the crystallization of polyester of periphery at time of 
cast of film,probIem which becomes large deficiency did not 
cancel in film after biaxial drawing. 

[0006] 

At same time mildew of PET and attempt which 
controlsoccurrence of foreign matter are done making use of 
antimony trioxide as the method which solves aforementioned 
problem, as catalyst. 

Regarding for example Patent No. 2666502 number, by fact 
that compound of antimony trioxide and bismuth and 
selenium is used as polymerization catalyst, formation of the 
black foreign matter in PET is controled. 

In addition, regarding Japan Unexamined Patent Publication 
Hei 9-291 141 number, when antimony trioxide which 
contains oxide of sodium and iron as polymerization catalyst 
is used,precipitation of metal antimony is controled has 

expressed . 

However, with these polymerization catalyst, it cannot 
achieve objective that decreases content of antimony in 
polyester after all. 

[0007] 

As method which solves problem which antimony catalyst has 
concerning the application where PET bottle or other 
transparency is required, with for example Japan Unexamined 
Patent Publication Hei 6-279579 disclosure, is improved the 
method which has been disclosed transparency by stipulating 
used proportion of antimony compound and phosphorus 
compound. 

But, hollow molded article from polyester which is acquired 
with this method any sufficient things cannot call 
transparency. 

[0008] 
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In additions-continuous manufacturing method of polyester 
which is superior in transparency which uses antimony 
trioxide^ phosphoric acid and sulfonic acid chemical 
compound is disclosed in Japan Unexamined Patent 
Publication Hei 10-36495 disclosure . 

But, it has possessed problem that polyester which is acquired 
withthis kind of method thermal stability becomes bad, 
acetaldehyde content of hollow molded article whichis 
acquired high. 

[0009] 

Also examination of polymerization catalyst which is 
substituted to antimony trioxide or other antimony-based 
catalyst is done, titanium compound and tin compound which 
are represented in the tetra alkoxy titanate have been proposed 
already, but polyester which is producedmaking use of these, 
it is easy to receive thermal degradation at time of melt 
molding, it possesses problem that in addition polyester 
colorsconsiderably. 

[0010] 

When this kind of, titanium compound using as 
polymerization catalyst, with for example Japan Unexamined 
Patent Publication Showa 55-1 16722 number, method which 
is used simultaneously with cobalt salt and the calcium salt 
has been proposed tetra alkoxy titanate as attempt which 
overcomes the problem. 

In addition, as polymerization catalyst tetra alkoxy titanate is 
used simultaneously with the cobalt compound with Japan 
Unexamined Patent Publication Hei 8-73581 number, method 
which at same time uses the fluorescent whitener is proposed. 

However, with these technology, when tetra alkoxy titanate 
using as polymerization catalyst, as forcoloration of PET 
although it is decreased, as for controling thermal 
decomposition of PET in effective it is not achieved. 

[0011] 

With for example Japan Unexamined Patent Publication Hei 
10-259296 number, after polymerizing polyester with 
titanium compound as catalyst, method which adds 
phosphorus type compound is disclosed as otherattempt 
which controls thermal degradation at time of melt molding of 
polyester which was polymerized titanium compound as 
catalyst using. 

But, fact that mixing additive into effective in polymer 
afterpolymerizing not only it is difficult, is connected to 
technically evenin cost increase and is not utilized is present 
state. 

[0012] 
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aluminum compound is inferior to catalytic activity generally, 
it is known . 

chelate compound of aluminum has high catalytic activity 
even in aluminum compound as the polymerization catalyst in 
comparison with other aluminum compound, it is reported , 
butwhen you compare with above-mentioned antimony 
compound and titanium compound, it haspossessed sufficient 
catalytic activity with not be able to say, requiring lengthy 
furthermore as catalyst using aluminum compound, as for 
polyester which youpolymerized there was a problem that is 
inferior to thermal stability. 

[0013] 

Adding alkali metal chemical compound to aluminum 

compound, also technology whichit makes polyester 
polymerization catalyst which possesses sufficient catalytic 
activity is public knowledge. 

When catalyst of this public knowledge is used, polyester 
which is superior in thermal stability is acquired, but catalyst 
which jointly uses this alkali metal chemical compound, when 
it tries to obtain practical catalytic activity those addition 
quantity to bemany being necessary, as a result, originating in 
alkali metal chemicalcompound in polyester which is 
acquired, causes problem of any below at least. 

[0014] 

1) amount of foreign matter becomes many, when using for 
fiber, when yarn producing behavior and yam property, in 
addition using for film, film property etcdeteriorates. 

2) hydrolysis resistance of polyester decreases, transparency 
decreases in addition with foreign matter generation . 

3) For deficiency, of color of polyester namely phenomena 
which the polymer colors to yellow to occur, when film and 
hollow bottle etc uses, problem that occurs color of molded 
article deteriorates. 

4) Melting, when producing molded article, filter pressure 
rises with clogging of foreign matter, also productivity 
decreases. 

[0015] 

germanium compound has been utilized already catalytic 
activity which is superior otherthan antimony compound as 
catalyst which gives polyester which does notpossess 
possessing and aforementioned problem,, but as for this 
catalyst is a expensive very, problem that and. While 
polymerizing from reaction system to distill it damages easily 
tooutside and catalyst concentration of reaction system 
changes and there is a problem inhaving possessed problem 
that control of polymerization becomesdifficult, using as 
catalyst main component. 
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mxit^mw- 10-251394 -^^ii^icii. 

[0017] 
[0018] 

A^-^j^li.D. R. Cooper and J. A. Semlyen, 
Polymer, 14, \S5-\92{\973)tS.i:{zUW.(D 

[0019] 

^(DiHrnizt^ibt^n'tM^^^). 3 a 

^blc^fc. mik 3 af*li. 7K'Jxxx;KDj$ff^ 

xfsiojziXttixxfucfciNT. ^m'pyxji.m 
[0020] 



[0016] 

In addition, also method which removes catalyst from 
polyester as method which controls thermal degradation at 
time of melt molding of the polyester, is listed. 

method which contacts has been disclosed extraction agent 
which is a polyester resin and a supercritical fluid under 
existing of acidic substance in for example Japan Unexamined 
Patent Publication Hei 10-251394 disclosure as method which 

removes catalyst from polyester. 

But, because method which uses this kind of supercritical 
fluid in addition tobeing difficult in technically, is connected 
to also cost increase of the product it is not desirable. 

[0017] 

Like above with warp and weft, polyester which uses metal 
component other than antimony and germanium as main 
metal component of catalyst is desired. 

[0018] 

Next, you explain concerning problem which is caused with 
cyclic trimer in polyester. 

Usually, polyester is linear state polymer which is produced 
from hydroxycarboxylic acid component or dicarboxylic acid 
component and glycol component by polymerization 
reaction , but as for example D. R. Cooper and J. A. Semlyen, 
Polymer (0032 - 3861, POLMAG ),stated in 14,185 - 192 
(1973) etc, polyester of public knowledge number %contains 
cyclic trimer from until recently. 

[0019] 

U precipitates this kind of cyclic trimer, to film^ sheets 

bottle or other surface which forms from the polyester which 
is acquired, causes roughness and whitening of the surface 
skin, commercial value decreases. 

Regarding bottle or other container, cyclic trimer there is a 

possibility of precipitatingeven to inside wall of container, 
when cyclic trimer it liquates to the contents, change etc of 
unusual odor^ taste happens, it is a problem. 

Furthermore, when film which is acquired you use, as packing 
of retort food in order to do high temperature * high pressure 
process (retort treatment ), whitening of film surface 
happens,also printing to film becomes difficult, commercial 

value decreases. 

Furthermore and, as for cyclic trimer, in order to pollute 
inside wall of mold and nozzles in molding step and 

fabrication process of polyester, the cleaning and exchange 
frequency of mold and nozzles which are usedincrease, 

[0020] 
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[0021] 

•&«>:^5£tLT. •(5ll;ili. ^mSS 51-48505 -^^i*^ 

sjfc<fei;?#F»aBg 53-101092-^1x^^510*. a^s 
)^::lCc^:y^#b;l^§fflg^7tf'Jx7.x;^^ME^^+ 

TSfcl*^jSt4**X3iEJiTT% 180 deg C A^b 



;K'Jx^U>x^•7^»U-hlc^S4^TL^S 

1 .3-1.7 sfi%a)^tt 3 0.5 aM'/oJaTir 

I*. ji'>^1+-5Ci:A<T?t§A<. (5)Btlc±t2li 
M7H'Jx7.7^Jua)«^jglS:tiitTL. ni^h^ 
/K'Jxx5^;uo«^JtA<ii<^C-5. 

7H'jx7.x^KDa^]tA<Si<'jc4t. fiEffj-r^i^ 
ic?gii!iiii#£D7H'jx7.7^;ua)*!i)tA<±#L. -e-fl) 

fcy. i5BT^f?ftlcJ:yifjxxx;KDSItA<± 
[0022] 

62-49294 ^^ffifCl*. 5pS1±;b*X(D3£fi^ 
1-500 'J>vh;u/kg-I^FBllcSl^f'l):^;£A<rja5t 

$*tT?$^!^BS 62-49295 

Bt(D^Eg^ 15~300mmHg izm^t^lo^il^ 



When fibers is obtained from polyester, in same way, in the 
surface of fibers which is acquired, there is a possibility cyclic 
trimer liquating. 

When twister and false twist machine^ which are used 
occasion where thiskind of fibers is obtained or dyeing fibers 
which is acquired.deposit of cyclic trimer to dyeing machine 
which is used causes increaseetc of cleaning frequency of 
machine which it decreases and uses of quality of fibers 
which is acquired. 

Furthermore, as for fiber, film, sheet etc which is acquired 
from polyester which contains cyclic trimer, mechanical 
strength is unsatisfactory. 

[0021] 

In for example Japan Unexamined Patent Publication Showa 
5 I- 48505 disclosure and Japan Unexamined Patent 
Publication Showa 5 3- 101092 disclosure , under vacuum 
condition or under inert gas passage,from 180 deg C solid 
phase polymerization which heat treatment is done has been 
disclosed crude polyester which is acquired by polymerization 
reaction with temperature to melting point of said polyester as 
method which decreases content of cyclic trimer in polyester. 

Regarding these disclosure, cyclic trimer of 1.3 - 1.7 weight% 
which usually, areincluded in polyethylene terephthalate by 
this method , is disclosed can be decreased toO.5 weight % or 
less . 

But, regarding this kind of solid phase polymerization, as 
description above it candecrease content in polyester of cyclic 
trimer,, but it advances also polymerization reaction of 
above-mentioned crude polyester simultaneously, degree of 
polymerization of polyester which is acquired becomes high. 

When degree of polymerization of polyester high it becomes 
when, forming, viscosity of polyester when melting rises, 
because of that, case where the extrusion molding is done 
load becomes large, temperature of polyester riseswith shear 
heat emission , thermal decomposition happens. 

[0022] 

In order to solve this kind of problem, in Japan Examined 
Patent Publication Sho 6 2- 49294 disclosure , method 
whichadjusts flow of inert gas 1 - 500 liter/kg * hours being 
disclosed.method which adjusts degree of vacuum at time of 
solid phase polymerization 15 - 300 mmHg is disclosed in 
Japan Examined Patent Publication Sho 6 2- 49295 
disclosure . 

But, regarding to these method, because degree of 
polymerization of polyester which isacquired fluctuates, 
coloration and thermal degradation occur, production of the 
polyester of constant quality is diificult. 
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^FblC, f^lSBS 56-118420 7k(Dft 
??TT:\ 140 deg C A^btfb+t-S/KUxXx^UO 

[0024] 

r*li. iSm7K'Jxx^;u:7^;uAtP^St^3A<t$ 
«-rSzi:T%Stt 3 Mftf£(tT*3Ei:<. tKUxx 

^fb4^Tl^*o 

[0025] 

fct^lS. *#r^W 9-241361 ^^^^-eii. MJX^ 



t$i>BS 37-6142 -^^^lci2«^F<x^<fc3^>:i§Bi 



[0026] 

[^0JA<«?;*Lct9<t-r^^li] 
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[0023] 

Furthermore, under coexisting of water, cyclic trimer 
selectively hydrolysis isdone in Japan Unexamined Patent 
Publication Showa 56-1 18420 disclosure by doing heat 
treatment with temperature to melting point of polyester 
which is acquired from 140 deg C, method which designates 
cyclic trimer in polyester as 1 weight % or less is disclosed. 

But, with this method, degree of polymerization decreases 
with hydrolysis of polyester itself,inherent viscosity of 
polyester decreases, molding deficiency or other problem 
occurs. 

[0024] 

In addition, laminating polyester film in inside surface of 
container whichrecently is in increase tendency with case 
which you use, by factthat directly polyester film and contents 
contact, not only a cyclic trimer , There are times when it 
becomes problem from fact that value as for change (Below, 
taste characteristic it states. ) etc of taste of case^ for 
example beverage or food where it can recognizechange of 
quality of contents with metal catalyst component which is 
melted in polyester as product of contents is lowered. 

Because of that, also request where to trace you want 
toconvert impurity component which has been mixed to metal 
catalyst component and metal catalyst component in film as 
much as possible is increasing, is picked up as one of 
characteristic which is required to film. 

[0025] 

But with for example Japan Unexamined Patent Publication 
Hei 9-241361 disclosure, it has been about to assure both 
achievements of taste characteristic^ productivity with 
content of catalyst metaK phosphorus as specific range, 
being attached toinfluence which cyclic trimer gives to taste 
characteristic beingexpressed, it is not. 

With method which kind of molten polymer film which is 
stated in Japan Examined Patent Publication Sho 37-6142 
disclosure electrostatic pinning cast is done, because 
sufficient amount of metal s amount of phosphorus is 
necessary in polyester, the fully you could not call with point, 
guaranty of taste characteristic and decrease of especially long 
term storage property ^ metal catalyst component. 

In addition, it was a insufficient even in point that it decreases 
themixture of impurity component which blends to metal 
catalyst component and metal catalyst component as muchas 
possible. 

[0026] 

[Problems to be Solved by the Invention] 
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[0027] 

[0028] 

(1) mnmz7>'}'=Eyit-a^jsi.-(S^ji^-o 

tLf-TK'JXXT^jUT'&oT. 0.70( dl/g) 

tiTA^o^^^ 3 Mf*(D^^HA< 0.60 ms%^>^ 

[0029] 

(2) nawic^T-^v-OA^b^i^j^a^MJit 

i)< 0.015 SMyoWTT-feoT.TlBiCClJT'S* 
[1]0^ ACT^O.80 

IfrlBiCtt'. ACT iii^°'jx7.T-;uA<7c^^^-r 

•i)^t»; 3 l:<*Mi:iS7K'JX7.x;u$±i77.i4i^ 
tIcAH 130 deg C T' 12 ^fii-W^^mUz^. 
l^3Sii§^#fflltTT';aJt 230 r% 8 BtreliOgft 

m^Uz^<r>n.^ 3 fit*:ajbNb. TiBft^ic^ 



ACT=[CT]i -[CT]f 

ccic[CT]i fccfci;[CT]f \t^ix^^m%^mm 

[0030] 

[iSBjroiijiso^ffj^] 



While as for objective of this invention, there being about 
problem of Prior Art which was inscribed is solved, 
possessing inherent viscosity which issuited for formation, 
polyester and its manufacturing method where impurity 
component or other content whichblends to cyclic trimer^ 
metal catalyst component and metal catalyst component is 
little it is to offer film which then becomes. 

[0027] 

[Means to Solve the Problems] 

With polyester and its manufacturing method which are 
produced making use of the polymerization catalyst of novel 
other than antimony compound or germanium compound, 
theaforementioned objective can achieve writer and others of 
this invention, to discover, it arrived in this invention. 

[0028] 

gist of namely, this invention is as follows. 

(1) substantial with polyester which was polymerized 
antimony compound or germanium compound as 
polymerization catalyst without using, below inherent 
viscosity 0.70 ( dl/g ) and content of cyclic trimer polyester 
and its manufacturing method of 0.60 weight % or less filmo 
whichthen becomes 

[0029] 

(2) substantially with polyester which was polymerized 
germanium compound as polymerization catalyst without 
using, total metal element quantity which is melted in 
polyester being 0.015 weight % or less , polyester and its 
manufacturing method which satisfy therelationship of cyclic 
trimer amount which is displayed with below-mentioned 
Formula [1] and make feature filmo which then becomes 

[l]0<=:de CTD0.80 

In aforementioned Formula, the:de CT inserts cyclic trimer 
amount and the said polyester which polyester contains 
originally in glass test tube and with 130 deg C 12 hours 
vacuum drying after doing, with temperature 230, is sought 
under no passage nitrogen atmosphere 8 -hour heat treatment 
after doing, from cyclic trimer amount, making use of 
thebelow-mentioned computational formula. 

:de CT= [CT ] <sub>i - [CT ] <sub>f 

[CT ] <sub>i and [CT ] <sub>f points to cyclic trimer amount 
vveight% before respectivedescription above heat treatment 
and after heat treatment here. 

[0030] 

[Embodiment of the Invention] 

this invention is something which offers manufacturing 
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ta;KU xxx ;u A\ e, ^' A ^ S -r S t, 
[0031] 

*l£B^(D7K'JXXx;KD@^teJtl*. 0.70dl/g 

m^^mf}< o.70di/g ^ig^^ii^ictt.ei]^ 

@^*5^(*^blC$?SL<l*.0.50~0.70dl/gr'& 
0.60~0.70dl/g T'fc^Ct;6<!f#lc5f $H,^o 

0.5dl/g ^jSr-ao^Sli^l^li. 

[0032] 

*b(c»$L<i*, 0.013 as%T'fcy, i*t#t4^ 

g«)Ta»i:-r'5±TMi, 0.010 afi'/oJilTT' 
^a5c^*0o*), ^'Jx7.-T^U4'a>^-P§(^35 

mmt^m'p^tLxit. m^it. t''jx7.xju4' 
7H'jxxx;m'ic-§<ii-ri>#)i7c^off^ 
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method of polyester which uses polymerization catalyst of 
novel which does not contain polyester or antimony 
compounds germanium compound which are produced 
making use of polymerization catalyst of novel which does 
notcontain antimony compounds germanium compound and 
film which consists of aforementioned polyester. 

[0031] 

inherent viscosity of polyester of this invention is 0.70 dl/g or 
less, it is necessary. 

When inherent viscosity exceeds 0.70 dl/g, temperature rises 
at time of the for example film manufacture with shear heat 
emission of molten resin, film manufacture temperature must 
be set highly, y, excess time is required for film manufacture. 

As a result, quality of film decreases with thermal 
degradation , because cyclic trimer regeneration is a 
possibility of doing in film surface, it is notdesirable. 

inherent viscosity furthermore with preferably. 0.50-0.70 
dl/g , is 0.60 - 0.70 dl/g, especiallyit is desirable . 

When inherent viscosity is under 0.5 dl/g, when yam-spinning 
doing, yarn break occurs, when when film manufacture doing, 
film tears, molded article formingthere are times when 
breakage is caused. 

[0032] 

total metal element quantity which is melted in polyester of 
this invention when making for example taste characteristic 
satisfactory, is 0.015 weight % or less, it isnecessary . 

Furthermore with preferably. 0.01 3 wt% , when quite 
making taste characteristic satisfactory, they are 0.010 
weight % or less, especially it is desirable. 

Here, total metal element quantity which is melted in 
polyester of the this invention, insoluble (metal element 
quantity which is included in inactive particle is included. ) 
metal element quantity among total metal element 
quantitieswhich exist in polyester and in polyester was 
removed, it is theremaining total metal element quantity. 

You can list alkali metaK alkaline earth metal etc which, is 
added in order to grant catalyst metal element, electrostatic 
pinning behavior which remains in for example polyester as 
component which forms metal element which ismelted in 
polyester of these, but it is not limit. 

In addition, having become carboxyl endgroup of polyester as 
form of the metal element which is melted in polyester, even 
when, being taken in in the skeleton of polymer, it does not 
care even with metal salt etc of the low-molecular weight 
compound. 
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tan. }^m±m^i^t^:^mtLxit. Mtl 

(ijK'JXJ^T^/U^ 80-100 deg C IzmLtztJi^y 

[0033] 

It. 0.60 mM%\ilTV&^Ztt<!j^mV&i>o 

3 0.60 mm%^m^^m^ 



3 ftft^^Mi*. ^hizn^LKit 0.55 a 

R%iilTVM.i^lzU^L<it 0.50 fiM%Jil 
ft:#^MA<.0.60 Ma%iilTT'fetlld!.^i^ 3 



[0034] 



[l]0g ACT^0.80 

mJiaiC*. ACT li7Kuxxx;uA<7c^#^-r 
3 Mi*fitIS7K'Jxxi^;u^**^x|4SI 
1=|CA*1 130 deg CT* nmrnM^^mLfziks 

*3£fi^^llfflmTT?;glg 230 deg C T% 8 ^ 



ACT=[CT]i -[CT]f 



[0035] 



Furthermore, melting in ortho-chlorophenol which heated for 
example polyester to 80- 100 deg C as method which 
removes insoluble metal, after it did centrifugal fractionation 
operation,removed insoluble particle, precipitating polymer in 
solution there is a or other method which does fluorescence 
x-ray analysis. 

[0033] 

cyclic trimer content in polyester of this invention is 0.60 
weight % or less, it is necessary. 

When cyclic trimer content exceeds 0.60 weight%, because 
mechanical strength insufficient or other problem of pollution 
and product of inside wall of of roughness of the various 
problem^ for example product surface skin which happens 
with cyclic trimer precipitation and printing difficultyto 
whitenings product surface, liquation, mold and nozzles to 
foodstuff or other contents becomesmore remarkable it is not 
desirable. 

cyclic trimer content, furthermore with preferably 0.55 
weight % or less , is particularly preferably 0.50 weight % or 
less. 

But, if with this invention, cyclic trimer content in polyester, 
is 0.60 weight % or less, the method which decreases cyclic 
trimer content is not limited. 

Making use of heat treatment method of as it is called in for 
example this invention it iswell solid phase polymerization 
method and generally of saying. It is possible to use method 
which with such as hot water catalyst the inactivation is done. 

[0034] 

In addition, polyester of this invention satisfies relationship of 
the cyclic trimer amount which is displayed with 
below-mentioned Formula [1], it isnecessary . 

[l]0<=:de CTO0.80 

In aforementioned Formula, the:de CT inserts cyclic trimer 
amount and the said polyester which polyester contains 
originally in glass test tube and with 130 deg C 12 hours 
vacuum drying after doing, with temperature 230 deg C, is 
sought under no passage nitrogen atmosphere 8 -hour heat 
treatment after doing, from cyclic trimer amount, making use 
of thebelow-mentioned computational formula. 

:de CT= [CT ] <sub>i - [CT ] <sub>f 

[CT ] <sub>i and [CT ] <sub>f points to cyclic trimer amount 
(weight% ) before respectivedescription above heat treatment 
and after heat treatment. 

[0035] 

After no passage nitrogen atmosphere, it meant nitrogen 
atmosphere which does not circulate,connected glass test tube 
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[0036] 
[0037] 

ACT it 0^ ACT^0,80 CO^HT*fc^C<tA<^:^ 
ACT t< 0 *JST*&^i:. lft5&SlCj:oT^tt 3 

ACT*<0.80^|g^S^^.ti!:*)iCD7K'J 

ACT COKHIi 0.20^ ACT^O.80 T'fc'SZi:*^ 
<fcy»SL<.0.40^ACT^0.80 V&^Zt^^ 

[0038] 

*^0^icfci^T. mmmm^Eimtit. m deg c 

)il±iS7KUXXir;K»l!ll^]ilTCDSiST*&^o 



»*L<I* 190 deg C-260 deg C iUT. *#lc5f * 
L<fi 200 deg C W± 250 deg C WTT^fc^o 

snsftiaasit i8o deg c ^mom^^izit. m 

*nlfti!ia;a^A<7K'Jxxi^;KD^iS^ii^^S 
^(Dii^lctt. 7KUxx^;i/A<Sflifi¥LTL*i>. 



[0039] 

S^. 2 &#rpUU± 60 B#rp1A^*5f *L<. *blC»S 
L<l± 2 B#FBm± 40 B#rBTefc«>o 



which inserted for example resin chip to vacuum line, in order 
S -time or greater repeating vacuum andflhrogen enclosure, to 
become 100 Torr,enclosing nitrogen, it is a state which tube 
sealing is done. 

[0036] 

With use of polyester of this constitution, it can give film^ 
bottle^ fiber or other molded article which lightens various 
problem which originates in cyclic trimer. 

[0037] 

Theide CT 0 <= is range of the:de CTD0.80, it is necessary . 

When the:de CT is under 0, it is decided that cyclic trimer 
increasedwith thermal processing , originally polyester or 
quantity of trimer which is included in molded article it 
becomes little especially incomparison with equilibrium 
amount , cannot achieve with technology of this invention. 

In addition, when theide CT exceeds 0.80, because originally 
polyester or cyclic trimer which is included in molded article 
are many, objective of this invention cannot be carried out. 

Range of the:de CT 0.20 <= is the:de CTDO.SO, it is more 
desirable, 0.40 <= it is a:de CTD0.80, especially it is 
desirable . 

[0038] 

Regarding to this invention, heat treatment temperature is 
temperature of melting point or lower ofl80 deg C or greater 
said polyester. 

Concerning conventional polyethylene terephthalate, it is 
below preferably 190 deg C~260 deg C and below 
particularly preferably 200 deg C or greater 250 deg C. 

When heat treatment temperature is under 180 deg C, 
reduction rate of cyclic trimer in said polyester is not 
desirable small. 

When it is a temperature where heat treatment temperature 
exceeds melting point of the polyester, polyester melts, heat 
treatment is done and cyclic trimer not onlystopping 
decreasing, because glueing happens, polyester which 
isacquired is removed from heat treatment device, becomes 
difficult ,in addition, also forming operation becomes 
difficult. 

[0039] 

Regarding to this invention, as for heat treatment time, 2 
hours or more are necessary. 

Usually, 2 hours or more 6 0 hour are desirable, furthermore it 
is a preferably 2 hours or more 4 0 hour. 
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2 mm^CDm-^lzlt. ^tt 3 Mft:A<3t^McM 
'Pitt. 60 B#rBl^MK.^ii^lCl4.iS7K'JxX 

[0040] 

ntL<lt SOOppm KIT. *blC»^L<li 
400ppm UlTrfc-So 

nm%^(D7K'AS:t< lOOOppm ^JS^^i:.^ 

LA^L^^A<b.7K^^l:(* Ippm KlTlcUcfL^Zi: 
?ifif tK^^MA^ Ippm UATCD^^ICli. 

lOOOppm KiT.»*L<(* 
SOOppm W.T.^FblrJ?SL<li lOOppm KIT. 
at,»SL<(i 50ppm WTTFfe^o 

Bt0;lg A< lOOOppm ^ts^^ii^lcii. T^gx 

[0041] 

tLxits *^B^(cfciNrl#b^i'S7^'»Jxxx;u 



[0042] 

T(7)iDE. METl^-rtltii.5;c<tA<T* 
TS14*•x3iE^iT-efe-:>rtltli^:)^i:l^o 

IIHWfr^;St4:b*X^h)SiiTT^JlOflfti!ia^tT 

cfeoTii&iiPEttSicUTTK'jxxT^ju^toi^ia 



\yhen it is under 2 hours, cyclic trimer does not decrease to 
satisfactory, when it exceeds 60 hour, reduction rate of cyclic 
trimer in said polyester issmall, there is a possibility thermal 
degradation or other problem occurring conversely. 

[0040] 

Regarding to this invention, atmosphere of heat treatment is 
important. 

As for polyester oxidative decomposition and hydrolysis to 
occur damage easily with oxygen and moisture , oxygen in 
atmosphere and is necessary tocontrol moisture. 

1 000 ppm or less^ more preferably 500 ppm or less^ 
furthermore it is a preferably 400 ppm or less as moisture 
regain in atmosphere. 

When water content in atmosphere exceeds 1000 ppm, 
although it decreases,polyester hydrolysis to do cyclic trimer 
simultaneously, because inherent viscosity of polymer which 
is acquired decreases it is not desirable. 

But, it does not designate water content as 1 ppm or less, it is 
more desirable. 

Because, when water content is 1 ppm or less, in order to raise 
purity of the inert gas step becomes complicated. 

In addition, oxygen concentration 1000 ppm or less^ 
preferably 500 ppm or less, furthermore is preferably 100 
ppm or less, most preferably 50 ppm or less. 

When oxygen concentration exceeds 1000 ppm, deterioration 
of polyester occurs. 

[0041] 

Regarding to this invention as inert gas which is used with 
heat treatment in this invention, it uses inert gas, vis-a-vis 
polyester which is acquired itis desirable , can list for example 
nitrogen gas^ carbon dioxide gas^ helium gas etc. 

Especially, because nitrogen gas is inexpensive, it is 
desirable. 

[0042] 

In heat treatment of this invention, atmosphere if it is a inert 
gas atmosphere, pressurizationunder inert gas no passage, 
chooses in each case under ambient pressure x vacuum, it is 
possible, does not care even under inert gas passage. 

When substantially heat treatment is done under inert gas no 

passage, polyester the heat treatment is done with inert gas 
which heat treatment inside tank beforewas inscribed putting 
in fine added pressure state, it is desirable . 
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[0043] 

[0044] 

[0045] 



Sl7;U5-':7 A. i^^y^US^-^A. ik&itWf 

i^T^us-'t? A. :fpe;i->K7;i/5='t7A. ^ 

^T;U5^':7A. 7^'J;UK7JU£-'^A. ^'!7 
'J>KT;U5-0A. 7.xT'J>K7;i/5-':7 
A. Sil#K7;U5-'t7A. h'J^PPKil7;i/ 

5:1 't7A. ?L6§7^U5-'!7A. -^x^SST^US- 

f^ik. ^{bT;U5-'t7A, TK^^bT^bS-'t^A. 
7K^{bJg<bT;U5-'!7A. ^Bt7;U5-'^A. 'J 
>^7;uS-'t7A. ;^7.7n>^7;u5-0A/j:<t* 
ro*tt<iS?tS. 7;U5^'!7A^h=^r^t-<h\ 7;U5 
^'t7Axh+-9--l'h\T;U5-'t7A n-^a7K+-9- 
^h\7;U5-'t7A iso-:f07\^^-*)-^\:^T)V~- 
-t^A n-:?h+-y-'('h\ 7;U5-0A t-::^^^^-^-'!' K 
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In addition, when substantially heat treatment is done under 
inert gas passage,when producing polyester of this invention, 
glycol component which is used iscontained is desirable. 

In addition in that case, because flow of inert gas is a inherent 
viscosity and a intimate relation of polyester, it is good to be 
selected appropriatelyaccording to concentration of glycol 
which is included and inherent viscosity^ heat treatment 
temperature etc of desired polyester. 

[0043] 

Above-mentioned polyester and inert gas equipment which 
can contact uniform is desirable in heat treatment of this 
invention, as equipment whichoperates. 

As this kind of heat treatment device, you can list dryer^ 
glass test tube etc whichpossesses for example stationary 
dryer^ rotating dryer^ fluidized bed dryer^ agitation blade. 

[0044] 

If with heat treatment of this invention, it treats under 
circulating of the inert gas, color being satisfactory, (Without 
having yellowness ), polyester composition which does not 
have acetaldehyde or other pungent odor with disassembly 
can be acquired. 

[0045] 

Other than metal aluminum, you can use aluminum 
compound of public knowledge withoutlimitation as for 
polymerization catalyst which is used with this invention, 
aluminum compound and being something which consists of 
phosphorus compound which possesses the phosphorus 
compound or phenol type compounds especially phenol 
section inside same molecule, as aluminum or aluminum 
compound which forms polymerization catalyst. 

As aluminum compound, concretely, aluminum alkoxide^ 
aluminum acetylacetonate^ aluminum acetyl acetates 
aluminum ethyl aceto acetate^ aluminum ethyl aceto acetate 
di iso-propoxide or other aluminum chelate compounds 
trimethyl aluminum^ triethyl aluminum or other 
organo-aluminum compound and these partially hydrolyzed 
products aluminum oxide etc such as aluminum formate^ 
aluminum acetate^ basic aluminum acetate^ propanoic acid 
aluminums oxalic acid aluminum^ aluminum acrylate^ 
aluminum lauratCs aluminum stearatCs aluminum 
benzoatCs trichloroacetic acid aluminum and aluminum 
lactates aluminum citratCs aluminum salicylate or other 
carbonates aluminum chlorides aluminum hydroxides 
hydroxide aluminum chlorides aluminum carbonates 
aluminum phosphates phosphonic acid aluminum or other 
inorganic acid salts aluminum methoxidCs aluminum 
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^^B^tDT^U^xt^A^irtNLTJU^xOAjb^ 

0.001-^0.05 =EJ[.%tm^L<. ^blCif *L<I±. 
0.005-O.02 ^;U%T*fcSo 

{$fflMA< 0.001 ^)i%^mv&^tmm7sm^ 
+'Aizmm^iitjii^m^t<M. mmmt^ o.os 

cDjST. 7;u^xr^ A(cg[a-r^s^^5(D^±'V> 



[0047] 

2,6-i;-tert-:?'^;u-4- >«^;i/3?xy— ji/. 2,6-v 

-tert-:/^;u.4- x^;u:7xy— 

^+vju-4. p«^;u3'xy-ju,2,6-v-rv::^pe 

;U-4. x^;u:7xy-;U,2,6-v-tert.T5ib-4. > 
^yi/T'xy— 2,6-v-tert-:^-^^;U-4-n- Zfu 
e;u:7xy-;U. 2,6-vv^P^:^vJU-4-n- :t<7 

^;i/3?xy— 2^^yzfa\i)i.4- ;^^;u.6-tert- 
:?^;u37xy— 2-tert- 3^^;u-2- x^'^u 
-6-tert-:f^^;u:7xy— 2--rV3^5^;i/-4. X 
^;U-6-tert-'^+v>/U7?xy— 2-v'^P^^v 

;u.4-n- :^5^>u-6. ^ v:;^pe;u37xy-;u. 



2002-11-8 

ethoxide^ aluminum n- propoxide^ aluminum 
iso^propoxide,- aluminunin- butDxide^ aluminum 
t-butoxide you can list. 



carbonate^ inorganic acid salt and chelate compound among 
these are desirable, furthermore the basic aluminum acetate^ 
aluminum chloride^ aluminum hydroxide^ hydroxide 
aluminum chloride and aluminum acetylacetonate especially 
are desirable even among these, 

[0046] 

As aluminum of this invention or amount used of aluminum 
compound, 0.001 - 0.05 mole % are desirable vis-a-vis 
dicarboxylic acid of polyester which is acquiredand number 
of moles of all constituent unit of polybasic carboxylic acid or 
other carboxylic acid component, furthermore it is a 
preferably. 0,005-0.02 mole %. 

When amount used is under 0.001 mole %, when there are 
times when the catalytic activity is not shown in fully, amount 
used becomes 0.05 mole % or more, whenoccurrence of 
foreign matter which originates in decrease and aluminum of 
thermal stability and thermal oxidation stability and increase 
of coloration become the problem it occurs. 

This way addition quantity of aluminum component being 
little, polymerization catalyst which is usedwith this invention 
has feature which is large to point which shows sufficient 
catalytic activity. 

As a result thermal stability and thermal oxidation stability 
are superior, foreign matter andcoloration which originate in 
aluminum are decreased. 

[0047] 

If it is a compound which possesses phenol structure as 
phenol type compound which forms polymerization catalyst 
which is used with this invention, especially limitation is 
notdone. for example 2,6-di-t-butyI-4- methyl phenok 
2,6-di-t-butyl-4- ethyl phenoK 2,6-dicyciohexyI-4- methyl 
phenoU 2,6-diisopropyl-4- ethyl phenoU 2,6-di- 1- amyl-4- 
methyl phenoU 2,6-di- 1- octyl-4- n- propyl phenoK 
2,6-dicyclohexyi-4- n- octylphenoK 2- isopropyl-4- 
methyl-6-t- butylphenoU 2- 1- butyl - 2 -ethyl-6-t- 
octylphenoU 2- isobutyl-4- ethyl-6-t- hexyl phenoK 2- 
cyclohexyl-4- n- butyl-6- isopropyl phenoU 1,1,1- tris (4 
-hydroxy phenyl ) ethane. 1,1,3- tris (2 -methyl-4- 
hydroxy-5-t- butyl phenyl ) butane, triethylene glycol — 
bis [3 - (3 -t- butyl — 5 -methyl-4- hydroxyphenyl ) 
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l,l,3-h'j7>(2-pt^VU-4- tKP+V-5-(ert-7^^;U 
[3-(3-tert- :Jf^;U-5- ^^)i^-4- tKP+'>7i- 

;u)3''pe/J-:?^-M. i,6-'v4r-y->v;J--;u-t*x 

[3-(3,5-V-tert-:f^;U-4- t KP+i>7xn;U)7^ 
Pt°:4-t^-M,2,2-5^:l-vX^U>eX[3-(3,5-v 
-tert-^ =f-)\,-AA- t Kp4^v:7x:::;U)3^P t°:t^^ 
-h]. N,N'- 'v++l-J<5^U>t*X(3,5-v-tert-3^5^ 
;u-4- tKPJFv- tKPv>:^5K). i,3,5-h'JX 
(2.6-v>^;U-3- tKP4Pv-4-tert-7^^;i/'<>v 
;U)'<Vi/75?U-hvl,3,5-h'jX(3,5-v-tert-::^^ 
;U-4- tKP^v/<>vjU)'fVv75?b-h. 
l,3,5-h'JX[(3,5-v-tert-:?^;U-4- tKP+v7x 

-;u)>^pf;J-^;u;f4rvX5^;u]W'Vv75?u- 

h> h'JX(4-tert-:?^JU-2,6-v>^;i/-3- tKP^ 
V'<>v;U)-fVvTplU-h.2,4-t*7.(n-;l-^^ 
;UT^)-6- (4-tKP4rV-3.5- v-tert-:?5^;UT- 
•j/)-l,3,5- h'JTi^>, xh74^X[>5^H/(3,5- 

v-tert-:?5^^i.-4- tKP^v)tKPv>:^p^-h] 
eX[(3,3-t*X(3-tert- :^ff^;U-4-tKP+ 
v7xzi;u):?^ij.V'?Tv<yK)^'Ja-;uxxT^ 
;U,N,N'- t*7.[3-(3,5-v-tert-:?5^;U-4- tKP+ 

iyyx-)ipa\zt-j\^]t\^^i>y. 2,2'- 

•tf5Ke7.[X^;U-3- (3,5-V-tert-^5^;i.-4- tK 
P+:>:7x^;U)^Pe;l-4'^-h]. t*X[2-tert- 7f 
5^;U-4- y^^'JU-e- (3-tert- :?f^JU-5- P«5^;U-2-t 
KP+i/'<>v;U):7xz:;u]xb7^U— 
l,3,5-h'Jp«5^;U-2,4,6- h'JX(3,5-v-tert-:?5^;U 

-4- tKP+v'<>i?;u)'<>-tf:/. 3,9-fx[i,i- 

VP'^'-ZU 2-Ci3-(3-tert- ^^;i/-4- tKP4^v/-5- 

>5^;u:7i^;u):f pe:^-;^:t-^vDx5^ 

;U]-2,4,8,10-xh7^+-'^-XeP[5,5 
>s 2,2-t*7.[4-(2-(3,5-v-tert-:?5^;U-4- tKP+ 
v'»:^^'r;u^=\r:>))xh+*>:7x^;u]::^p/^ 
i8- (3,5-v-tert-:?5^;i.-4- tKP^V^x^ 

-[p'^;U-3-(3',5'-v-tert--:?5=-;L'-4- th'P^vT'x 

-;u) :^pe;i-:N-h] :l-'>-S'xv;u 

-3-(3,5-v-tert-:f5^;U-4- tKP4^v7x^;U) 
Ptf;f^^-h. i,l,3-h'JX(2- y5^;u-4- tKP+ 

>-eX[3-(3,5-v-tert-:?T;U-4- tKP4rv:7x 

::^pf^t— M^x^^>fx(^:^pvx 

^U>)t*7.[3-(5-tert-^5^^U-4- tKP+">-m-h 

<j;u) :^pe^t^-H] , '^^^-y-y^u^ex 

[3-(3,5-v-tert-3^^;U-4- tKP+v3'x-;U) 
Pe;i-:?^-h. h'Jx5^U>/fija-;u. ex 
.[-3-(3'-tert-3if5^;U-4- tKP^^V-S- P'f=-;U7x 

-;u)]::^Pt°>l-^^-h. i,i,3-h'jx[2- 

-4-[3-(3,5- v-tert-7f5^;U-4- tKP+v:7x^ 

;u) ^peJ^-;^;l-:^v]-5-ter1- :?^;u3'x^ 



propionate ], 1 and 6-hexanedioI-bis [3 - (3 and 5 
--di-t-butyM- hydroxyphenyl ) propionate ], 2 and 2 -thio 
diethyiene bis [3 - (3 and 5 -di-t-butyl-4, 4- hydroxyphenyl ) 
propionate ], N,N'- hexamethylene bis (3 and 5 -di-t-butyl-4- 
hydroxy- hydrocinnamide ), I, 3 and 5 -tris (2 and 6 
-dimethyl-3- hydroxy-4- 1- butyl benzyl ) isocyanuratCx 
1,3,5-tris (3 and 5 -di-t-butyl-4- hydroxy benzyl ) 
isocyanurate, 1,3,5-tris [(3 and 5 -di-t-butyI-4- 
hydroxyphenyl ) propanoyl oxyethyl ] isocyanurate> tris (4 
-t- butyl — 2 and 6 -dimethyl-3- hydroxy benzyl ) 
isocyanurate. 2, 4- bis (n- octyl thio ) - 6 - (4 -hydroxy-3,5- 
di-t-butyl anilino ) - 1, 3 and 5 -triazine^ tetrakis [methylene 
(3 and 5 -di-t-butyl-4- hydroxy ) hydro cinnamate ] methane^ 
bis [(3 and 3 -bis (3 -t- butyl — 4 -hydroxyphenyl ) butyric 
acid ) glycol ester> N,N'- bis [3 - (3 and 5 -di-t-butyl-4- 
hydroxyphenyl ) propanoyl ] hydrazine^ 2,2'- oxamide bis 
[ethyl-3- (3 and 5 -di-t-butyl-4- hydroxyphenyl ) propionate ], 
bis [2 -t- butyl — 4 -methyl-6- (3 -t- butyl — 5 -methyl -2- 
hydroxy benzyl ) phenyl ] terephthalate« 
l,3,5-trimethyl-2,4,6- tris (3 and 5 -di-t-butyl-4- hydroxy 
benzyl ) benzene, 3,9-bis [1 and 1 -dimethyl 2- {;be - (3 -t- 
butyl — 4 -hydroxy-5- methylphenyl ) propanoyl oxy } 
ethyl ] - 2, 4, 8 and 10-tetra oxa spiro [5 and 5 ] undecane, 2, 
2- bis [4 - (2 - (3 and 5 -di-t-butyl-4- hydroxy cinnamoyl 
oxy)) ethoxy phenyl ] propane , ;be - (3 and 5 -di-t-butyl-4- 
hydroxyphenyl ) propanoic acid alkyl ester, tetrakis- 
[methyl-3- (3' and 5' -di-t-butyl-4- hydroxyphenyl ) 
propionate ] methane, octadecyI-3- (3 and 5 -di-t-butyl-4- 
hydroxyphenyl ) propionate, 1,1,3- tris (2 -methyi-4- 
hydroxy-5-t- butyl phenyl ) butane, thio diethyiene— bis [3 - 
(3 and 5 -di-t-butyi-4- hydroxyphenyl ) propionate J.ethylene 
bis (oxyethylene group ) bis [3 - (5 -t- butyl — 4 
-hydroxy-m-tolyl ) propionate ], hexamethylene bis [3 - (3 
and 5 -di-t-butyl-4- hydroxyphenyl ) propionate, triethylene 
glycol — bis- [- 3 - (3' -t- butyl — 4 -hydroxy-5- 
methylphenyl )] propionate, 1,1,3- tris [2 -methyl-4- [3 - (3 
and 5 -di-t-butyl-4- hydroxyphenyl ) propanoyl oxy ] - 5 -t- 
butyl phenyl ] butane etc can be listed. These can also jointly 
use 2 kinds or more simultaneously. Among these, 1, 3 and 5 
-trimethyl-2,4,6- tris (3 and 5 -di-t-butyl-4- hydroxy benzyl ) 
benzene, tetrakis- [methyl-3- (3' and 5' -di-t-butyl-4- 
hydroxyphenyl ) propionate ] methane, thio diethyiene— bis 
[3 - (3 and 5 -di-t-butyl-4- hydroxyphenyl ) propionate ] is 
desirable. ]] 
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<Doib\ l,3,5-h';y^';U-2,4,6- h'M(3,5-V-tert- 

+7.-[;«5^;U-3-(3',5'-i?-tert-":?f^;U-4- tKP^ 

v:7x-;u) zfoiit^^-h] y^>.^;i-vx5^ 
U>-fX[3-(3,5-v-tert-:?^;U-4- tKP+v:? 

[0048] [0048] 

CtLb<D:7i/— ^U^'Ibof^J^TKUXJ^^T-^KT) As catalytic activity of aluminum compound improves when 

MoBf 'i)C(t:ICj;oTT^U5— "t^Afb polymerizing polyester these phenol type compound are 

^1^0^JI;SttA<|ol±-f -SiittlC, a^Lfc added with , also thermal stability of polyester which 

7K'JX^-f;K7)S^$^tttlpl±-f-5o waspolymerized improves. 

[0049] [0049] 

:$:^W(D:7xy— ^it nt^CDfi^fflMirLT As amount used of phenol type compound of this invention, 5 

Its ^#b4^'S7KUx;^T;^CD V^^UtK^KA?^^ X 10*'--0.01 mole are desirablevis-a-vis dicarboxylic acid of 

mi3}i^7\iymj:t*0)i3)in(yM^^(D±mm polyester which is acquired and number of moles ofall 

iL-yh(D=E)l^lZ^LX 5x 10"'~0.01 =E)lt^ constituent unit of polybasic carboxylic acid or other 

J?*L<. MI::»*L<I± l x IQ-^-^O.OOS =E){^V$> carboxylic acid component, furthermore it is a preferably 1 X 

So 10"*-^0.005 mole. 

^M^MVlts :7xy— jl.^<b^*^IC$blCU>{b With this invention, furthermore it is a embodiment whose 

<!:*j|Cffll>^Ci:t»*LL^Sfi|-efcSo also it is desirableto use phosphorus compound together, in 



[it I] 



[0052] 



[0051] 



[0050] 
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o 
II 

-O-P-O- 

I 



lit 2] [Chemical Formula 2] 

O 
II 

-P-O- 
I 



o 
II 

-p- 

I 

[ 3 ] [Chemical Formula 3] 



[ 4] [Chemical Formula 4] 

-O-P-O- 
I 

lit 5] [Chemical Formula 5] 

-P-O- 
I 

lite] [Chemical Formula 6] 

-P- 



As phosphonic acid compound of this invention, you can list 
for example dimethyl methy Iphosphonate ^ diphenyl 
methylphosphonate^ dimethyl phenylphosphonate^ diethyl 
phenyl phosphonate, diphenyl pheny Iphosphonate ^ benzyl 
phosphonic acid dimethyU benzyl phosphonic acid diethyl 
etc. 

As phosphinic acid compound of this invention, you can list 
for example diphenylphosphine acid and the 
diphenylphosphine acid methyl ^ diphenylphosphine phenyl 
oxides phenyl phosphinic acidx phenyl phosphinic acid 
methyK phenyl phosphinic acid phenyl etc. 
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;^;^^;^7-f>:l-+■9■-<K^^t*A<^^fP,4^-5o 

[0053] 

^mO'Mt-^^tLXlt.TU^it 7-it 12 



[0054] 
[^b 7] 



As phosphine oxide compound of this invention, you can list 
for example diphenylphdsphine oxidec' methyl 
diphenylphosphine oxide^ triphenyl phosphine oxide etc. 

[0053] 

In phosphinic acid compounds phosphine oxide compounds 
phosphinic acid compounds phosphinous acid compounds 
phosphine compound, compound which isdisplayed with 
below-mentioned Chemical Formula 7--ChemicaI Formula 1 2 
as phosphorus compound of this invention, isused, it is 
desirable . 

[0054] 

[Chemical Formula 7] 



P-H 

I 

OH 




[Chemical Formula 8] 



6 



lit 9] 
lit 10] 



[Chemical Formula 9] 



[Chemical Formula 10] 
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[fkii] 

Q O 

P-CH2-CH2-PC 



[Chemical Formula 11] 



lit 12] 

[(CH3)(CH2)7]3P 



[0055] 



[0056] 

[^b 13] 

P(=0)R' (OR' )(0R' ) 
Ut 14] 

P(=0)R^rVOR^) 
lit 15] 

P(=0)R* R^ R^ 

^it 13Mb 15 4>.R' .R' .R^ .R^ li^ti-? 

4xa3i:lC7K^. 1^50 (Dm,it7i^m&. tK 

K50 (D^<b7K*S 

R' .R^ it^^^^ntLlZym.mm^ l-SO 
^tr^mSfc 1-50 (D^^bTK^S^Sfo 



[Chemical Formula 12] 

[(CH3 ) (CH2 ) <sub>7 ] <sub>3 P 

Before, when compound which possesses aromatic ring 
structure is used the improved effect of catalytic activity is 
desirable largely even in phosphorus compound which 
wasinscribed. 

[0055] 

In addition, when compound which is displayed with 
thebelow-mentioned General Chemical Formula 13-Chemical 
Formula I 5 as phosphorus compound which forms 
polymerization catalyst which is usedwith this invention, is 
used improved effect of especially catalytic activity is 
desirablelargely. 

[0056] 

[Chemical Formula 13] 
P(=0)R' (OR') (OR') 
[Chemical Formula 14] 
P (=0 ) R' R' (OR' ) 
[Chemical Formula 15] 
P(=0)R'R^R^ 

In Chemical Formula 13-ChemicaI Formula 1 5, R* ^ R"* . 
R^ . R^ displays hydrocarbon group of carbon number 1-50 
which includes hydrocarbon group^ hydroxy group or 
halogen group or alkoxy group or amino group of hydrogen^ 
carbon number 1-50 in therespective independence. 

R' s R' displays hydrocarbon group of carbon number 1-50 
which includes hydrocarbon group ^ hydroxy group or 
alkoxy group of hydrogen, carbon number 1-50 in 
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[0057] 

tLXlt.ntiti^it l3Mb 15 ^.R' .K' . 
R' .R' A<^§^mii^^-r*ST*&*<b^ 

[0058] 

;i.7nx7tx>i^v/:7x- yu. ^>v;u7^x;fN>^v 

;U7^x:7^>^, v:7x-;u7hx37-f 
v3?xzl;^7^^x:7^>^:7x->^^. ^^x- jut^xt' 
:?x~;u7fxx:7^>®y^;u. 3?x-;u;fx 
T.^^^^KT'x- v7x-;U7txX3?^>;j-:^-9- 

3'x-;U/t^X3^^>;i-+1^>fhVj:^A<^(fbH 

So 

[0059] 



^xy-;ugi5$|^-»^^i^lz^-r'?)U><b^!t^3 
tLTtt. :7xy-Mgii^^^S'J>^b^^T* 
fe^^l^^#lc|g^ld:^^^^^l^A<. yj^y-jv^^ 

T^yr^mmt^^. 7fxx:7^>;j-^-y--rKS^b 
S7^X/lx>aS^{b^1^. 

[0060] 



respective independence. 

However, hydrocarbon group may include cyclohexyl or other 
alicyclic structure and phenyl and naphthyl or other aromatic 
ring structure. 

[0057] 

In aforementioned Chemical Formula IB'-Chemicai Formula 
1 5, compound which is a group where the ^ R"* , ^ R^ 
has aromatic ring structure especially is desirable as 
phosphorus compound whichforms polymerization catalyst 
which is used with this invention, 

[0058] 

You can list for example dimethyl methylphosphonate^ 
diphenyl methylphosphonatCv dimethyl phenylphosphonate^ 
diethyl phenyl phosphonate^ diphenyl phenylphosphonate^ 
benzyl phosphonic acid dimethyU benzyl phosphonic acid 
diethyl, diphenylphosphine acid, diphenylphosphine acid 
methyU diphenylphosphine phenyl oxide^ phenyl 
phosphinic acid^ phenyl phosphinic acid methyU phenyl 
phosphinic acid phenyl and diphenylphosphine oxide, 
methyl diphenylphosphine oxide^ triphenyl phosphine oxide 
etc as phosphorus compound which forms polymerization 
catalyst which is used with this invention. 



Among these, dimethyl phenylphosphonate, benzyl 
phosphonic acid diethyl especially is desirable. 

[0059] 

phosphorus compound which possesses phenol section inside 
same molecule as the phosphorus compound which forms 
polymerization catalyst which is used with this invention is 
used, itis desirable . 

If it is a phosphorus compound which possesses phenol 
structure as phosphorus compound whichpossesses phenol 
section inside same molecule, especially limitation isnot done. 
When compound of one, two or more kinds which is chosen is 
used from groupwhich possesses phenol section inside same 
molecule, consists of the phosphonic acid compound, 
phosphinic acid compounds phosphine oxide compound, 
phosphinic acid compound^ phosphinous acid compounds 
phosphine compound improved effect of catalytic activity 
isdesirable largely. 

When phosphonic acid compound which possesses phenol 
section of one, two or more kinds inside same molecule is 
used improved effect of catalytic activity especially 
isdesirable largely even among these, 

[0060] 
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Tli.TIB-te^^b 16Mb 18 vm^hi>it^ 



10061] 
lit 16] 

P(-0)R' (OR^ )(0R^ ) 
[fbl7] 

P(=0)R' R' (OR^ ) 
lit 18] 
P(=0)R' R^ R* 

Ait le-'it 18 if.R' i*:7xy-;ugp^^tr^ 

1-50 (7)^{b7k*S.7kiSS*fc(*/\py 
>SSfc(i7;i.=i:^v;uS*tcl*7SyS?t*:i: 

O^fbTKfta^a-To 

R' ,R' ,R' l*^^^^tl^4lI(C7kS. j^miaj 1-50 
#t;K^I!l 1-50 (D^it:^m&imto 



R^R 



' li^n^'tittilCTKm. mmiSL 1-50 (D 
©El^S^^trmmia i-50CD^^b7KmS^^ 

[0062] 

p-tKP4F-v:7xnji.7hx1-x>^v'7x- 
ex(p.tKp^v:7x- ;^)7^^x7^>^. ex(p- 
tKP^v^x- ;u);h.x:7>r>K^^;u, ex(p- 
tKP+v:7x-;u)7tvX7'^>^:7x- p-tK 
p+v:7x- ;u7x- ;u;fx7.:7^>K. p-tKP^ 
v37x- ;u7x- jU7txx:7-<>Kp«^;u, p-tKP 
^>yji-){.yji-)\.t^xy^>Myj:-)is p-t 

Kp4^v7x- ;U7hX7^>SS. p-tKP + v^'x 

™;U7nx37-<>St^5=-;u. p-tKP+v37x-;u7^ 
7.:?Y>^7x-;u. e;^(p-tKP^v:7x^;u) 



In addition, when compound which is displayed with 
thebciow-mentiorted General Chemical Formlila 16-Chemical 
Formula 1 8 as phosphorus compound which possesses 
phenol sectionwhich forms polymerization catalyst which is 
used with this invention inside same molecule,is used because 
especially catalytic activity improves, it is desirable. 

[0061] 

[Chemical Formula 16] 
P (=0 ) R' (OR^ ) (OR^ ) 
[Chemical Formula 17] 
P (=0 ) R* R' (OR' ) 
[Chemical Formula 1 8] 
P (=0 ) R* R^ R^ 

In Chemical Formula 16~ChemicaI Formula 1 8, R' displays 
hydrocarbon group of carbon number 1-50 which includes 
hydrocarbon group ^ hydroxy group or halogen group or 
alkoxy group or amino group or other substituent and phenol 
sectionof carbon number NSO which includes phenol section. 

R"* ,R^ ,R^ displays hydrocarbon group of carbon number 
1-50 which includes hydrocarbon group ^ hydroxy group or 
halogen group or alkoxy group or amino group or other 
substituent of hydrogen^ carbon number 1-50 in 
respectiveindependence. 

R' ,R^ displays hydrocarbon group of carbon number 1-50 
which includes hydrocarbon group^ hydroxy group or 
alkoxy group or other substituent of hydrogen ^ carbon 
number 1-50 in respective independence. 

However, hydrocarbon group may include branched structure 

and cyclohexyl or other alicyclic structure and phenyl and 
naphthyl or other aromatic ring structure. 

It is possible to connect terminal of R' and R"* . 

[0062] 

As phosphorus compound which possesses phenol section of 
this invention inside the same molecule, for example p- 
hydroxyphenyl phosphonic acid, p- hydroxyphenyl 
phosphon acid dimethyl, p- hydroxyphenyl phosphon 
aciddiethyl, p- hydroxyphenyl phosphon acid diphenyl, bis (p- 
hydroxyphenyl ) phosphinic acid, bis (p- hydroxyphenyl ) 
phosphinic acid methyK bis (p- hydroxyphenyl ) phosphinic 
acid phenyl, p- hydroxyphenyl phenyl phosphinic acid, p- 
hydroxyphenyl phenyl phosphinic acid methyU p- 
hydroxyphenyl phenyl phosphinic acid phenyl and p- 
hydroxyphenyl phosphinic acid, p- hydroxyphenyl 
phosphinic acid methyl, p- hydroxyphenyl phosphinic acid 
phenyl, You can list bis (p- hydroxyphenyl ) phosphine 
oxide, tris (p- hydroxyphenyl ) phosphine oxide, bis (p- 
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A<<!:<lz^^^Lt^o 

[0063] 

[ft 19] 




. hydroxyphenyl ) methyl phosphine oxide^ and compound 
etcwhicK is displayed with below-mentioned Chemical 
Formula 19'-Chemical Formula 2 2. 

Among these, compound and p- hydroxyphenyl phosphon 
acid dimethyl which aredisplayed with below-mentioned 
Chemical Formula 21 especially are desirable. 

[0063] 

[Chemical Formula 19] 



lit 20] [Chemical Formula 20] 




[Chemical Formula 21] 



22] [Chemical Formula 22] 
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SANKO-220 (=^**se^tt^)A<feysi^fflRl 
[0064] 

[0065] 
[0066] 

*JiSP$i^*^ Li. Na. K. Be. Mg. Sr. Ba. Mn. 
Ni.Cu.Zn t^h>m^^Mzij(D^mi^i>tmi% 

C*lb(D5*)s Li. Na. Mg A<i:<lC»SLL>o 
[0067] 

^^b^t^irLTIi. TfS-flSse^b 23 trS^ti^ 
^b^^^gA^bSS^$tl^^^^>:^<<tt-^l^ffll^'&<!: 
ftl!«S14cD^fi]±S^^A<:*:^<»*LL^o 



[0068] 
[it 23] 



There is a SANKO-220 (Sanko KK make) as compound 
which is shown with theaforementioned Chemical Formula 
21 ,it is a usable. 

[0064] 

As catalytic activity of aluminum compound improves when 
polymerizing polyester the phosphorus compound which 
possesses these phenol sections inside same molecule is 
addedwith , also thermal stability of polyester which was 
polymerizedimproves. 

[0065] 

With this invention, metal salt chemical compound of 
phosphorus is used as phosphorus compound, it is desirable . 

If metal salt chemical compound of phosphorus is metal salt 
of phosphorus compound,especially limitation is not done. 
When metal salt of phosphonic acid compound is used, 
improved effect of catalytic activity isdesirable largely. 

As metal salt of phosphorus compound, mono metal salt, di 
metal salt, tri metal salt etc is included. 

[0066] 

In addition, before, when metal portion of metal salt, uses 
those which areselected from Li. Na. K. Be. Mg. Sr. Ba. 
Mn. Ni. Cu. Zn, improved effect of catalytic activity is 
desirable largelyeven in phosphorus compound which was 
inscribed. 

Among these, Li. Na. Mg especially is desirable. 
[0067] 

When at least one kind which is selected from compound 
which is displayedwith below-mentioned General Chemical 
Formula 23 as metal salt chemical compound of the 
phosphorus which forms polymerization catalyst which is 
used with this invention, is used the improved effect of 
catalytic activity is desirable largely. 

[0068] 

[Chemical Formula 23] 
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R^-(CH2X.-j-o- 

0R2 



M (R*07 



1 



^it 23 R' (±7K*. 1-50 (Dmit7K 

S*fc(*7;u=i*v;u»^#t;j^«lft i-50 (D 
t;^*a 1-50 romftTK^S^af o 

I It 1 ia±0sa. m It 0 1 ia±©s 
M (i(i+m) m(D^m±'^t:y^mtc 

[0069] 

MB(D R' i:Lri*. ^J^(i\ :7xz:;u, 
BtJiBcD R' <bLr(±^Ji(4\7K*.p«5^;uS.x 

sec.3^^;US. tert-^^^^-^U*. SM(73B§R»)55^ 

-cHs CH2 oh v^^tii>& 

[0070] 



[0071] 
[it 24] 



In Chemical Formula 23, R' displays hydrocarbon group of 
carbon number 1--50 which includes hydrocarbon group^ 
hydroxy group or halogen group or alkoxy group or amino 
group of hydrogen, carbon number 1-50. 

R^ displays hydrocarbon group of carbon number 1-50 which 
includes hydrocarbon group, hydroxy group or alkoxy group 
of hydrogen^ carbon number 1-50. 

R^ displays hydrocarbon group of carbon number 1-50 which 
includes hydrocarbon group ^ hydroxy group or alkoxy group 
or carbonyl of hydrogen^ carbon number 1-50. 

As for 1 as for integer^ m of 1 or more integer of 0 or 1 
omiore is displayed, 1+m is 4 or less. 

M displays metal cation of (1+m ) value. 

n displays integer of 1 or more. 

hydrocarbon group may include ti kilo hexyl or other alicyclic 
structure and branched structure and phenyl and naphthyl or 
other aromatic ring structure. 

[0069] 

As aforementioned R' , you can list for example phenyU I- 
naphthyK 2- naphthyU 9-anthryK 4-biphenyK 2- 
biphenyl etc. 

for example hydrogen, methyl group, ethyl group, propyl 
group, isopropyl group, n- butyl group, s-butyl group, 
t- butyl basis, aliphatic group, phenyl group, naphthyl 
group, of long chain you can list phenyl group whichis 
substituted and group etc which is displayed with naphthyl 
group. -CH2 CH2 OH asaforementioned R^ . 

You can list for example hydroxide ion. alcoholate ion. 
acetate ion and acetylacetone ion etc as R^ O* . 



[0070] 

at least one kind which is selected from compound which is 
displayed with thebelow-mentioned General Chemical 
Formula 24 is used even in compound which is displayedwith 
aforementioned General Chemical Formula 23 it is desirable . 

[0071] 

[Chemical Formula 24] 



Page 30 Paterra Instant MT Machine Translation 



I 



JP2002322258A 



2002-11-8 



0 



OC2H5 



1 



Ait 24 cfj. R' (iTK^, mmM 1-50 rom^bTk 
v^uS*/ci*T5y«$#trm^S( 1-50 ost 

R' I*, TKm. mmiSL 1-50 <D^<t7k^S. tkk 

iiStmik 1-50 a)S<k**S$a-r. 

I li 1 )>jL±<Dmm.m \t 0 1 iili±(Dm 

M i*(i+m) mo^mti^ty^mto 

[0072] 

mrlBO) R' i:LTI4. ^J^li . 

^u. 2-:^:7^;^. 9-7>7.'j;u. 4-t*7x^;u, 2- 



In Chemical Formula 24, R' displays hydrocarbon group of 
carbon number 1~50 which includes hydrocarbon group^ 
hydroxy group or halogen group or alkoxy group or amino 
group of hydrogen, carbon number 1-50. 

R' displays hydrocarbon group of carbon number I -50 which 
includes hydrocarbon group . hydroxy group or alkoxy group 
or carbonyl of hydrogen , carbon number 1-50. 

As for I as for integer, m of 1 or more integer of 0 or 1 
orniore is displayed, 1+m is 4 or less. 

M displays metal cation of (1+m ) value. 

hydrocarbon group may include ti kilo hexyl or other alicyclic 
structure and branched structure and phenyl and naphthyl or 
other aromatic ring structure. 

[0072] 

As aforementioned R' , you can list for example phenyU 
naphthyU 2- naphthyU 9-anthryK 4-biphenyK 2- 
biphenyl etc. 



1- 



R' O- tLXltMKli. *^^t!t^-^7^>> T;U3 you can list for example hydroxide ion^ alcoholate ion^ 



[0073] 
[0074] 

mB^it 24 (Dcfr^t.M A<.Li,Na.K.Be. 
Mg. Sr.Ba.Mn.Ni.Cu.Zn t'^h^M^^tltzt 

ZhhOo^b. Li. Na. Mg ;^)<i:<lc^^^SLl^o 
[0075] 



acetate ion and acetylacetone ion etc as O' 
[0073] 

Before, when compound which possesses aromatic ring 
structure is used the improved effect of catalytic activity is 
desirable largely even in phosphorus compound which 
wasinscribed. 

[0074] 

When M, uses those which are selected from Li,Na. Be. 
MgsSr. Ba. Mn. Ni. Cu. Zn, the improved effect of 
catalytic activity is desirable largely even in aforementioned 
Chemical Formula 24. 

Among these, Li. Na. Mg especially is desirable. 
[0075] 

As metal salt chemical compound of phosphorus of this 
invention, lithium [(1 -naphthyl ) methylphosphonic acid 
ethyl ], sodium [(1 -naphthyl ) methylphosphonic acid ethyl ], 
magnesium bis [(1 -naphthyl ) methylphosphonic acid ethyl ], 
potassium [(2 -naphthyl ) methylphosphonic acid ethyl ], 
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^'J'J't7Afx['<>v;un-vXto^x^ 
;u]. 7>ha>5'0 Af7>['<>v;u7hX7fx>Kx 
T^^'^fxt'Oi/^UTftXTh^Kx^^ 

At* V ;u t>x tx>^] . g 0 A[(9-T> 
X'j;i')^5^;i'7^X7f^>Kx5=-ju]. v^/"4'-v'!?A 
t*X[(9-7>xg;U)>5^;i/;t^X7tx>Kx^;u]. 1- 
h'J't?At4-tK04rV^>V>IU7tsXtv>KX5^ 
;U]s V'5f:^>v'!7At*X[4-tKP+v^>v;U7t^ 
X/^>KX5^ jU] , -^-h'J A[4-'J7 a PK>v;;U 
^X7^>K:7xli;U]. 7<7>o>.t7AeX[4--5'P 
□'<>v;U7^X7ts>@^x^;U], :hh'J't?A[4-75 

>"<>v;UtxX/tv>^>5^;U].Tyt-V't7AeX 

[4-75/'<>v;u;nx/t^>^y5^;u], :7i^;u7|x 
X/h>^:»-hU't7A. v</:fo>'^At*x[:7x:i;u 

Sfx5^;i,]^fifA<^lfbttS. 

U5=-'t>A[(l--i-:7^;i.)p«5=^;U;t>X 

Kx^;u] , -f h'J O A[( 1 -:J-:75^;u)y 5";U7fx 

;u)j><5^;ui^X7tv>^x5^;u]. A[K>v;u 
7hx;^>^x^;ix]. ^hh'JOAC'Ov^ut^XTn 

>^X5^;U], V'»v't7AfX['Oi;;U7txX7hx 

>^x5^;u], '<>vJ^7^X7t^>^:^^<JOA. t 
^':^v't7At•x['<>v;^,t^x;h>^]A<t<lcff 

[0076] 

TlB-teit^t 25 ■eg$;|xl>ib^1^!iA^bilS?$ 



[0077] 
[{b 25] 



magnesium bis [(2 -naphthyl ) methylphosphonic acid etliyl ], 
lithium-fb'enzyi phosphonic acid ethyl ], sodium [benzyl 
phosphonic acid ethyl ], magnesium bis [benzyl phosphonic 
acid ethyl ], beryllium bis [benzyl phosphonic acid ethyl ], 
strontium bis [benzyl phosphonic acid ethyl ], manganese bis 
[benzyl phosphonic acid ethyl ], benzyl phosphonic acid 
sodium^ magnesium bis [benzyl phosphonic acid ], sodium 
[(9 -anthryl ) methylphosphonic acid ethyl ], magnesium bis 
[(9 -anthryl ) methylphosphonic acid ethyl ], sodium [4 
-hydroxy benzyl phosphonic acid ethyl ], magnesium bis [4 
-hydroxy benzyl phosphonic acid ethyl ], sodium [4 -chloro 
benzyl phosphonic acid phenyl], magnesium bis [4 -chloro 
benzyl phosphonic acid ethyl ], sodium [4 -amino benzyl 
phosphonic acid methyl ], magnesium bis [4 -amino benzyl 
phosphonic acid methyl ], phenyl phosphonic acid sodium^ 
magnesium bis [phenyl phosphonic acid ethyl ], You can list 
zinc bis [phenyl phosphonic acid ethyl ] etc. 



Among these, lithium [(1 -naphthyl ) methylphosphonic acid 
ethyl ], sodium [(1 -naphthyl ) methylphosphonic acid ethyl ], 
magnesium bis [(1 -naphthyl ) methylphosphonic acid ethyl ], 
lithium [benzyl phosphonic acid ethyl ],sodium [benzyl 
phosphonic acid ethyl ], magnesium bis [benzyl phosphonic 
acid ethyl ], benzyl phosphonic acid sodium^ magnesium bis 
[benzyl phosphonic acid ] especially is desirable. 



[0076] 

Forms polymerization catalyst using with this invention metal 
salt chemical compound of phosphorus which is another 
desirable phosphorus compound is something which 
consistsof at least one kind which is selected from compound 
which is displayed withbelow-mentioned General Chemical 
Formula 25. 

[0077] 

[Chemical Formula 25] 



d1 



HO 



'-y}-(CH2)n-^-o- |M(R'a} 



OR" 
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I*. tK^s 1-50 wm^bTKmS. tKK 
S*fcl*7;U=l4r'>;US$^t;etllS!» 1-50 (D 

R" I*. 7k*. 1-50 (Dm^bTk^S. tk^ 

tr^lRlfc 1-50 ro^fbTk^SSST. 

R' o- tLTI*ffil^lf.7kK^b1«!l'f;l->.7;i/=i 

I I* 1 \il±<Dm^. tn I* 0 S/tl* 1 ia±CDSI 
IS^SUl+m (*4JaT-efc-5o 

M l*(l+in) fiiIiO)*ja*^/t->^ . 

n I* 1 \ik±0mmmto 

[0078] 

ZHhOfpX'^. Tl5-teSib 26 T-S$*i,-5<b 

[0079] 
[{b 26] 




In Chemical Formula 25, R* ^ displays hydrocarbon group 
of hydrogen^ carbon number 1-30 in therespective 
independence. 

R' displays hydrocarbon group of carbon number 1-50 which 
includes hydrocarbon group ^ hydroxy group or alkoxy group 
of hydrogen^ carbon number 1--50. 

R"* displays hydrocarbon group of carbon number 1-50 which 
includes hydrocarbon group^ hydroxy group or alkoxy group 
or carbonyl of hydrogen^ carbon number 1-50. 

You can list for example hydroxide ion^ alcoholate ion^ 
acetate ion and acetylacetone ion etc as R"* O" . 

As for 1 as for integer^ m of I or more integer of 0 or 1 
ormore is displayed, I+m is 4 or less. 

M displays metal cation of (1+m ) value. 

n displays integer of 1 or more. 

hydrocarbon group may include ti kilo hexyl or other alicyclic 
structure and branched structure and phenyl and naphthyl or 
other aromatic ring structure. 

[0078] 

at least one kind which is selected from compound which is 
displayed with thebelow-mentioned General Chemical 
Formula 26 is used even among these, it is desirable. 

[0079] 

[Chemical Formula 26] 



^it 26 M"^li n ffiCD^M^^^^^-St* o In Chemical Formula 26, M"^ displays metal cation of 

n-valence. * 

n I* 1,2,3 Sfcl* 4 ^S1"o n displays 1, 2 and 3 or 4. 

[0080] [0080] 



mU^it 25 ^tzltit 26 (D^X^t^M 
Li,Na. K. Be. Mg. Sr. Ba. Mn. Ni> Cu. Zn *^ 



When M, uses those which are selected from Li,Na. Be> 
Mg. Sr. Ba. Mn. Ni. Cu. Zn, the improved effect of 
catalytic activity is desirable largely even aforementioned 
Chemical Formula 25 or in Chemical Formula 2 6. 



Zhh>(Do'^.Us Na. Mg A<^#IC^^^LL^o Among these, Li. Na. Mg especially is desirable. 
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[0081] 

'JT'^7A[3,5 -v-tert-::^5^;u-4 -tKP4-V><>v 
;^/1^X7^x>^x^;^]. -^hu^ A[3,5 -v-tert-:? 

:^hU':7A[3,5 -v.tert-:?5^;U-4 -tKn+v^> 
vjU/1xX/1x>K]. *)'J^A[3,5 .v.tert.3^5^;U-4 

v':7AeX[3,5 -v-tert-:?5^;U4 -tKn^v^> 

v-tert-:?^ji/-4 -tKP+v^>v;U7hx;h> 

^UU^AeX[3,5 -v.tert-:?^;U-4 -tKP 

ex[3,5 -v-tert-3f5^;U-4 -tKP+i/^>v;U7h 
X7^>BtX^;i.]. /\'JOAeX[3,5 -v-tert-:?f^ 
;U-4 -t:KP^v^>v;U7t^X7t;>gt:7xx;U], 
^>**>eX[3,5 •v-tert-3^5^;U4 -tKP+v^ 
>vjU7fxX7^>^X^;U],x*V^;UtX[3,5 -V 
.tert-3^^;U-4 -tKP+V^>v;i/7t^X7fx>^X 
^JU].ffieX[3,5 .i;-tert.3^^;U-4 -tKP+V 

^>v;U7t^X7t^>Kx^;U].#fSex[3,5 -v 

.tert-3J^^;U-4 -tKP4=-V^>V^l/7hX7t^>^X 

KP:^vK>v;U7t->;^;^>Kx^jU], f hUOA 
[3,5 .i;.tert-7f^;u-4 -tKP+v^>v;u;hX7^ 

>KxT;U].Tyt^V'^AeX[3,5 -v-tert-:^5^ 

;u-4-tKP+v^>v;u;fxX/l-x>B§xT;u]*<<t 
<lc^^T*Ll^o 

[0082] 



[0083] 

S^-!? A^. vT;USxft7Aig. HJT^US-'^A 
[0084] 



[0081] 

As metal salt chemical compound of specific phosphorus of 
this invention, the lithium [3 and 5 -di-t-butyI-4- hydroxy 
benzyl phosphonic acid ethyl ], sodium [3 and 5 -di-t-butyl-4- 
hydroxy benzyl phosphonic acid ethyl ], sodium [3 and 5 
-di-t-butyI-4- hydroxy benzyl phosphonic acid ], potassium [3 
and 5 -di-t-butyl-4- hydroxy benzyl phosphonic acid ethyl ], 
magnesium bis [3 and 5 -di-t-butyl-4- hydroxy benzyl 
phosphonic acid ethyl ], the magnesium bis [3 and 5 
-di-t-butyl-4- hydroxy benzyl phosphonic acid ], beryllium bis 
[3 and 5 -di-t-butyl-4- hydroxy benzyl phosphonic acid 
methyl ], strontium bis [3 and 5 -di-t-butyl-4- hydroxy benzyl 
phosphonic acid ethyl ], barium bis [3 and 5 -di-t-butyl-4- 
hydroxy benzyl phosphonic acid phenyl], manganese bis [3 
and 5 -di-t-butyl-4- hydroxy benzyl phosphonic acid ethyl ], 
the nickel bis [3 and 5 -di-t-butyl-4- hydroxy benzyl 
phosphonic acid ethyl ], copper bis [3 and 5 -di-t-butyl-4- 
hydroxy benzyl phosphonic acid ethyl ], you can list zinc bis 
[3 and 5 -di-t-butyl-4- hydroxy benzyl phosphonic acid ethyl ] 
etc. 



Among these, lithium [3 and 5 -di-t-butyl-4- hydroxy benzyl 
phosphonic acid ethyl ], sodium [3 and 5 -di-t-butyl-4- 
hydroxy benzyl phosphonic acid ethyl ], magnesium bis [3 
and 5 -di-t-butyl-4- hydroxy benzyl phosphonic acid ethyl ] 
especially isdesirable. 

[0082] 

It is a polyester polymerization catalyst to which another 
embodiment of this invention includes at least one kind which 
is selected from aluminum salt of phosphorus compound and 
makes feature. 

It is good using for aluminum salt of phosphorus compound 
combining other aluminum compound and phosphorus 
compound and phenol type compound etc. 

[0083] 

If aluminum salt of phosphorus compound of this invention is 
phosphorus compound which possesses aluminum part, 
especially limitation is not done. When aluminum salt of 
phosphonic acid compound is used, improved effect of 
catalytic activity isdesirable largely. 

As aluminum salt of phosphorus compound, mono aluminum 
salt^ di aluminum salt« thoria Lu minium salt etc is 
included. 

[0084] 
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jSt±(D|fil±S(lmA<:#;t<»*U^. 



[0085] 



[0086] 
[<b27] 



.Before, when compound which possesses. aromatic ring 
structure is used the improved effect of catalytic activity is 
desirable largely even in aluminum salt of phosphorus 
compound which was inscribed. 

[0085] 

When at least one kind which is selected from compound 
which is displayedwith below-mentioned Genera! Chemical 
Formula 27 as aluminum salt of phosphorus compound which 
forms polymerization catalyst which is used with this 
invention, is used improved effect of catalytic activity is 
desirable largely. 

[0086] 

[Chemical Formula 27] 



01^ 



xC^b 27 cf3. R' l*7k*. m.m^ 1-50 (om^bTK 

R' I*, tk^v mm^ 1-50 omitymm. tks 

R' It. tk^. mmwi 1-50 <D^it7m&s tkbs 
timmm 1-50 <Dmt7i^m&t:mto 

I I* 1 KA±<DSIB(. m 1* 0 1 &i±(Omm 

n I* 1 ^ji±0mmm-ro 

[0087] 

BtFlBCD R' tLTI*. ^Jx.li , T'x^/U. 1— -^-7 

;u. 2-e7x^;u/d:^A<^lf btv-So 

mU0 R' <tLTf*fM^li> tK^v >5^;u». X 

ft. sec-^^;Uft, tert-:?5^;Uft. :gma)llilftei 

ft, :7i:i;uft, i-y^)vm. mtkt^tifzyji- 



In Chemical Formula 27, R' displays hydrocarbon group of 
carbon number 1-50 which includes hydrocarbon group, 
hydroxy group or halogen group or alkoxy group or amino 
group of hydrogen, carbon number 1-50. 

R^ displays hydrocarbon group of carbon number 1 -50 which 
includes hydrocarbon group, hydroxy group or alkoxy group 
of hydrogen, carbon number 1 -SO. 

R' displays hydrocarbon group of carbon number 1-50 which 
includes hydrocarbon group, hydroxy group or alkoxy group 
or carbonyl of hydrogen , carbon number 1 -50. 

As for I as for integer, m of 1 or more integer of 0 or 1 
ormore is displayed, l+m is 3. 

n displays integer of 1 or more. 

hydrocarbon group may include ti kilo hexyl or other alicyclic 
structure and branched structure and phenyl and naphthyl or 
other aromatic ring structure. 

[0087] 

As aforementioned R' , you can list for example phenyl, 1- 
naphthyl, 2- naphthyl, 9-anthryl, 4- biphenyl, 2- 

biphenyl etc. 

for example hydrogen, methyl group, ethyl group, propyl 
group, isopropyl group, n- butyl group, s-butyl group, 
t- butyl basis, aliphatic group, phenyl group, naphthyl 
group, of long chain you can list phenyl group whichis 
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[0088] 

7^>^X5^;K7)T;u;-'t7A^. 
>v;u;fxX/h>^x5^;K^)7;U5- r^Alg. 2-> 
5'JU'<>v;i.;^X7ts>itx5^;K7)7;U5-'!7A 

4-'i7DP'<>v;i.;fx7.7^>^:7i- ;kdt;u 

KX5^;i.0)7;i/5-OA^. :7i-^U/t:xn-^>K 
x^;U0)T;i/5-'t7AtS/d:ifA<^lff,tt-S. 

zhihO)'PX\ •7^;u)y5=-;i/7nx7h>Kx 

[0089] 

^^BMoijiwrnmBmit. Tie-is^^b 28 

«^FtL^*#^(7)'J>'fb^?^COT;U5-'t7A<aA^ 

bS«^^F:^^^'>^^<<!:^,-aA^e.^5:-57K'jx7.x 



[0090] 

{b^fe(7)7;i^5-';7A^i:l*. TtB-^S^b28 



[0091] 
[<b 28] 



2002-11-8 

substituted and group etc which is'displa>"ed with iiaphlhyl 
group. -CH2 CH2 OH asaforementioned . 

You can list for example hydroxide ion^ alcoholate ion^ 
ethylene glycolate IoHs acetate ion and acetylacetone ion etc 
as aforementioned . 

[0088] 

You can h'st aluminum salt etc of aluminum salt, phenyl 
phosphonic acid ethyl of aluminum salt. 4- methoxy benzyl 
phosphonic acid ethyl of aluminum salt. 4- amino benzyl 
phosphonic acid methyl of aluminum salt. 4- chloro benzyl 
phosphonic acid phenyl of aluminum salt. 2- methylbenzyl 
phosphonic acid ethyl of aluminum salt. 4- hydroxy benzyl 
phosphonic acid ethyl of aluminum salt. (9 -anthryi ) 
methylphosphonic acid ethyl of aluminum salt, benzyl 
phosphonic acid of aluminum salt, benzyl phosphonic acid 
ethyl of aluminum salt. (2 -naphthyl ) methylphosphonic 
acid ethyl of aluminum salt. (1 -naphthyl ) 
methylphosphonic acid of(l -naphthyl ) methylphosphonic 
acid ethyl as aluminum salt of phosphorus compound which is 
used with this invention. 

Among these, aluminum sah of aluminum salt, benzyl 
phosphonic acid ethyl of (1 -naphthyl ) methylphosphonic 
acid ethyl especially isdesirable. 

[0089] 

Another embodiment of this invention is polyester 
polymerization catalyst which consists of the at least one kind 
which is selected from aluminum salt of specific phosphorus 
compound which isdisplayed with below-mentioned General 
Chemical Formula 28. 

It is good using for aluminum salt of phosphorus compound, 
combining other aluminum compound and phosphorus 
compound and phenol type compound etc. 

[0090] 

aluminum salt of specific phosphorus compound which forms 
polymerization catalyst which is usedwith this invention is 
thing saw which consists of at least one kind which isselected 
from compound which is displayed with below-mentioned 
General Chemical Formula 28. 

[0091] 

[Chemical Formula 28] 
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R' 



HO 



-^]}-(CH2)„-P-0* 



OR" 



Al'*(R^O-)„ 



mmi^L 1-30 (D^^bTK^s^sto 

S*fc(47;i.=j4^v;uS$^iDm^ia i~50 © 

R' Its Ti^ms mmm 1-50 (DmitJi^m&. tkk 
t?K«ia 1-50 (omt^mm^mto 

1 1± 1 m±0^iS. m (* 0 ^fzlt 1 UA±<7)Slia[ 
^SL. i+m It 3 T'fc-5o 

n I* 1 in±(Dm^^mto 

^<b7Km*i*v+p^^v;u^(;)Jli3itijg-V' 

[0092] 

C^lb^it'T'ts TIB-SS^fb 29 X-m^ti^it 

[0093] 
[<b 29] 



In Chemical Formula 28, R' s R^ displays hydrocarbon group 
of hydrogen^ carbon number 1-30 in therespective 

independence. 

R' displays hydrocarbon group of carbon number 1-50 which 
includes hydrocarbon group« hydroxy group or alkoxy group 
of hydrogen, carbon number 1-50. 

R" displays hydrocarbon group of carbon number 1-50 which 
includes hydrocarbon group » hydroxy group or alkoxy group 
or carbonyl of hydrogen , carbon number 1 -50. 

As for I as for integer, m of 1 or more integer of 0 or 1 
ormore is displayed, 1+m is 3. 

n displays integer of 1 or more. 

hydrocarbon group may include ti kilo hexyl or other aiicyclic 
structure and branched structure and phenyl and naphthyl or 
other aromatic ring structure. 

[0092] 

at least one kind which is selected from compound which is 
displayed with thebelow-mentioned General Chemical 
Formula 29 is used even among these, it is desirable. 

[0093] 

[Chemical Formula 29] 




1^ 

CHa-pO' |AI^(R^O-)m 
OR* 



iCib 29 R' It. mmm. i~5o omit 
mwL 1-50 omitTKmm^mto 

R' it.Ti^m. mm^ 1-50 omtym^. tkb^ 



In Chemical Formula 29, R' displays hydrocarbon group of 
carbon number 1-50 which includes hydrocarbon group, 
hydroxy group or alkoxy group of hydrogen , carbon number 
1-50. 

R" displays hydrocarbon group of carbon number 1-50 which 
includes hydrocarbon group, hydroxy group or alkoxy group 



Page 37 Paterra Instant MT Machine Translation 



JP2002322258A 



2002-11-8 



timmi& 1-50 <Dmit7i<.mm^mto 

I li 1 &L±Om^. m I* 0 ^tzlt 1 iiL±(Om 
mmL. l+m I* 3 X'&^o 

[0094] 

mno) R' i:LTI*0iJ^li . 7k^. ^f^^lS. X 
>^S^^>:^7f^;^S. -cHjCHz oh t-S$4x-5S 

[0095] 

Ai^tLXlt. 3,5 -v-tert-:?^;U-4 -tKP+V 

3,5 -v-tert-::f^;u4 -tKP4^v'<>v;i./t^X7f> 

>^^5^;KD7;U5-'!7Am.3,5 -v-tert-:?5^ 

;ix-4 -tKP+v'^>v;U7^X7tv>^^'v::''ne 

;K7)T;U5-'!7A^,3,5 -V-tert-7^5";U-4 -tK 
3,5 -*>-\.tn-1f'f-)\,A -tKP+v'Ov^U 

^ X Tfv:/ K(7) 7 ;u5- A if If P, +1 

-So 

CtL^>04'"e.3,5 -v-tert-:?^;U-4 -tKP+v 
3,5 -Wert-3^5^;U4 -tKP^v^>v;UtxX;fv 

[0096] 

P-OH ls^^d^^^^<tt-ow-r^'J>-(b^^^l!: 



<<!:t,~o:&■r*7fxX7^.>gg^^b^^^^^ffll^-^)^: 



[0097] 



or carbonyl of hydrogen, carbon number 1-50. 

As for I as for integer^ m of 1 or more integer of 0 or 1 
ormore is displayed, l+m is 3. 

hydrocarbon group may include ti kilo hexyl or other alicyclic 
structure and branched structure and phenyl and naphthyl or 
other aromatic ring structure. 

[0094] 

for example hydrogens methyl group ^ ethyl group, propyl 
group, isopropyl group, n- butyl group, s-butyl group^ 
t- butyl basis, aliphatic group, phenyl group^ naphthyl 
group, of long chain you can list phenyl group whichis 
substituted and group etc which is displayed with naphthyl 
group. -CH2CH2 OH asaforementioned . 

You can list for example hydroxide ion. alcoholate ion. 
ethylene glycolate ion. acetate ion and acetylacetone ion etc 
as aforementioned R'* O" . 



[0095] 

3 and 5 -di-t-butyl-4- hydroxy benzyl phosphonic acid ethyl 
you can list aluminum salt etc of aluminum salt. 3,5 
-di-t-butyl-4- hydroxy benzyl phosphonic acid of aluminum 
salts 3,5 -di-t-butyl-4- hydroxy benzyl phosphonic acid 
phenyl of aluminum salt. 3,5 -di-t-butyl-4- hydroxy benzyl 
phosphonic acid isopropyl of aluminum salt. 3,5 
-di-t-butyl-4- hydroxy benzyl phosphonic acid methyl as 
aluminum salt of specific phosphorus compound which is 
used with this invention. 



Among these, 3 and 5 -di-t-butyl-4- hydroxy benzyl 
phosphonic acid ethyl aluminum salt of aluminum salt. 3,5 
-di-t-butyl-4- hydroxy benzyl phosphonic acid methyl 
especially isdesirabie. 

[0096] 

phosphorus compound which at least one it possesses P-OH 
connection is used as the phosphorus compound which is used 
with this invention it is desirable . 

phosphorus compound which if at least one it possesses P-OH 
connection is the phosphorus compound which at least one it . 
possesses P-OH in intramolecular, especiailylimitation is not 
done. 

When phosphonic acid compound which at least one it 
possesses P-OH connection isused, improved effect of 
catalytic activity is desirable largely even in these phosphorus 

compound. 

[0097] 
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[0098] 

^'>^f<<^^.-ow■r'5)'J>•^b^^^tLTli. t 



[0099] 
[^t 30] 



Before, when compound which possesses aromatic ring 
structure is used the improved etTect of catalytic activity is 
desirable largely even in phosphorus compound which 
wasinscribed. 

[0098] 

When at least one kind which is selected from compound 
which is displayedwith below-mentioned General Chemical 
Formula 30 as phosphorus compound which at least one 
itpossesses P-OH connection which forms polymerization 
catalyst which is usedwith this invention, is used improved 
effect of catalytic activity is desirable largely. 

[0099] 

[Chemical Formula 30] 



0 

RMch2)„-p-oh 
or2 



^it it^m. mm^ i~5o omityi^ 

V^l'SSfcliTSyS^^tm^SiC 1-50 (Dm 

R' lis 7k*. mm^ 1-50 <nmityi^mm. tk^ 

«^fc(*7;ua^v;u«$#t;m*l!i 1-50 0) 

n (* 1 ]ik±(ommimto 

[0100] 

tatioi R' tLXit. m^it. i—i-y 

scc-Zf^)im. tcn-y^^JV^. :g:®a)Bifl»gt 

ji&^^i-y^ji^m. -CH2 CHj OH t?S$*tl)S 
[0101] 



In Chemical Formula 30, R' displays hydrocarbon group of 
carbon number 1-50 which includes hydrocarbon group, 
hydroxy group or halogen group or alkoxy group or amino 
group of hydrogen , carbon number 1-50. 

displays hydrocarbon group of carbon number 1-50 which 
includes hydrocarbon group, hydroxy group or alkoxy group 
of hydrogen, carbon number 1-50. 

n displays integer of 1 or more. 

hydrocarbon group may include ti kilo hexyl or other alicyclic 
structure and branched structure and phenyl and naphthyl or 
other aromatic ring structure. 

[0100] 

As aforementioned R' , you can list for example phenyl. 1- 
naphthyl. 2- naphthyl. 9-anthryl. 4-biphenyl. 2- 
biphenyl etc. 

for example hydrogen, methyl group, ethyl group, propyl 
group, isopropyl group, n- butyl group, s-butyl group, 
t- butyl basis, aliphatic group, phenyl group, naphthyl 
group, of long chain you can list phenyl group whichis 
substituted and group etc which is displayed with naphthyl 
group. -CH2 CH2 OH asaforementioned R^ . 

[0101] 

Before, when compound which possesses aromatic ring 
structure is used the improved effect of catalytic activity is 
desirable largely even in phosphorus compound which 
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[0102] 

it'^^tLXlt. (i-:>-:7^;u)/^;U/n7.7t-x>^ 

v'O V ;U/tvX;^>S^x5^ /)<^ If 
z4xP>a)tti-e, (l-:^75^;^)J^5^;^7^^;^7t^>Kx 

[0103] 

P-OH $S^$'>^j:<<!:t,-o:^^^t#Sa)'J>'(b 

e"5o 
[0104] 

[^b3i] 



0 

n 




wasinscribed. 
[0102] 

(1 -naphthyl ) methylphosphonic acid ethyls (1 -naphthyl ) 
methylphosphonic acid. (2 -naphthyl ) methylphosphonic 
acidethyU benzyl phosphonic acid ethyK benzyl 
phosphonic acid, (9 -anthryl ) methylphosphonic acid ethyK 
4- hydroxy benzyl phosphonic acid ethyK 2- methylbenzyl 
phosphonic acid ethyK 4- chloro benzyl phosphonic acid 
phenyl, you can list 4 -amino benzyl phosphonic acid 
methyK 4- methoxy benzyl phosphonic acid ethyl etc as 
phosphorus compound which at least one it possesses P-OH 
connection of this invention. 



Among these, (1 -naphthyl ) methylphosphonic acid ethyK 
benzyl phosphonic acid ethyl especially is desirable. 

[0103] 

In addition specific phosphorus compound which at least one 
it possesses P-OH connection can list as desirable phosphorus 
compound where it is used with the this invention. 

Specific phosphorus compound which at least one it possesses 
P-OH connection is compound saw of at least one kind which 
is selected from compound which isdisplayed with 
below-mentioned General Chemical Formula 31. 

[0104] 

[Chemical Formula 31] 



(CH2)„-P-0H 
OR* 



^mm 1-30 <D^^b7K*s^s-r, 

R' I*, tk^. mmm 1-50 om^b***. tk^ 

n It 1 ]ii±(omm^mto 

^<b7K*S(*v^p^+v;H|(7)li|^mit-V' 

[OlOS] 



In Chemical Formula 3 1 , R' » R^ displays hydrocarbon group 
of hydrogen, carbon number 1-30 in therespective 
independence. 

R^ displays hydrocarbon group of carbon number 1-50 which 
includes hydrocarbon group, hydroxy group or alkoxy group 
of hydrogen, carbon number 1-50. 

n displays integer of 1 or more. 

hydrocarbon group may include ti kilo hexyl or other alicyclic 
structure and branched structure and phenyl and naphthyl or 
other aromatic ring structure. 

[0105] 
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[0106] 
C^b 32] 



at least one kind which is selected from compound which is 
displayed with tliebeiow-mcntioned General Chemical 
Formula 32 is used even among these, it is desirable. 

[0106] 

[Chemical Formula 32] 




H,-P— OH 



OR' 



^it 32fp.R' it. tK*. 1-50 (Di^it 

mi& 1-50 omitAmm^mto 

[0107] 

sec-zf^)vm. tert-y^jims ^mommm 

-chzCh^ oh X'B^^^m 

[0108] 

*f£BjT'fflL>-5> P-OH m-^^'ptS<tt-'0^ 
■r^^^m0>}>it-a^tLXlt.3,5 -v-tert-^ 

3.5-v-tert-:?^;U-4 -tKP^rV'Oi^^UT^XTtx 
>K^^;b.3,5 -V-tert-3if5^;U4 -tKn^v/^ 

>^»\^t-xt^:yM-(yzfaif}i. 3,5 -v-tert-:f^ 
;u-4 -tKadFi/'<:/i?;i/7h7.7tx>K:7i-JU. 

3,5 -v-tert-:?^;U-4 -tKD:^->^>v;U'+X7^ 
>K:t^$'f'v;U> 3,5 -v-tert-^^;U-4 -tKo 

C^l^CDit'T?. 3,5 -V-tert-7^f^;U-4 -tKP+V 
'OiJ^U/lxX/fv^^X^/U, 3,5 -v-tert-^^jU 
-4 -tKPJFi>'<>i;;U7^;^H^>Kp'5^;uA<i:<lc 

[0109] 

5T*U\'J>{b^t^!itLTI*. ■(b^]*<b 33 r-fc 
f>^$;h.-&'J>'lb^t^A<^lff,tv^. 

[Olio] 



In Chemical Formula 32, R' displays hydrocarbon group of 
carbon number 1~50 which includes hydrocarbon group, 
hydroxy group or alkoxy group of hydrogen, carbon number 
1-50. 

hydrocarbon group may include ti kilo hexyl or other alicyclic 
structure and branched structure and phenyl and naphthyl or 
other aromatic ring structure. 

[0107] 

for example hydrogen, methyl group, ethyl group, propyl 
group, isopropyl group, n- butyl group, s-butyl group, 
t- butyl basis, aliphatic group, phenyl group, naphthyl 
group, of long chain you can list phenyl group whichis 
substituted and group etc which is displayed with naphthyl 
group. -CH2CH2 OH asaforementioned R' . 

[0108] 

3 and 5 -di-t-butyI-4- hydroxy benzyl phosphonic acid ethyl. 
3,5-di-t-butyl-4- hydroxy benzyl phosphonic acid methyl. 3,5 
-di-t-butyl-4- hydroxy benzyl phosphonic acid isopropyl. 3,5 
-di-t-butyl-4- hydroxy benzyl phosphonic acid phenyl, you 
can list 3 and 5 -di-t-butyl-4- hydroxy benzyl phosphonic acid 
octadecyl. 3,5 -di-t-butyl-4- hydroxy benzyl phosphonic acid 
etc as thespecific phosphorus compound which at least one it 
possesses P-OH connection whichis used with this invention. 



Among these, 3 and 5 -di-t-butyl-4- hydroxy benzyl 
phosphonic acid ethyl. 3,5 -di-t-butyl-4- hydroxy ben^l 
phosphonic acid methyl especially are desirable. 

[0109] 

As desirable phosphorus compound, you can list phosphorus 
compound which is displayed with Chemical Formula 33. 

[0110] 
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.[Chemical Formula 33] 



Ait 33 4", R' mrnWl 1-49 (D^itTi^mm. * 

K^Dt 1-50 (DKib*^S.*^S^fcl*7;u 
a:^v;i/S^^t;^mi3( 1-50 a)^<b*^«^ 

[0111] 

!Elc»^L<li. ■fb^^^b 33 1^® 
R' ,R^ ,R' CD'>/j:<i:t— 
t,Mb^^T-fe^, 

[0112] 

*^B^lc{s&ffl-r^'J><b^^0^i*0ij^WT 

[0113] 
lit 34] 




0 

II 

CH2-P-^OC2H5 
OC2H5 



In Chemical Formula 33, hydrocarbon group of carbon 
number 1^9 which includes hydrocarbon group^ or the 
hydroxy group or halogen group or alkoxy group or amino 
group of R' carbon number 1-49 isdisplayed, ,R^ displays 
hydrocarbon group of carbon number 1-50 which includes 
hydrocarbon group ^ hydroxy group or alkoxy group of 
hydrogen^ carbon number 1-50 in respective independence. 

hydrocarbon group may include alicyclic structure and 
branched structure and aromatic ring structure. 

[0111] 

In addition, furthermore it is a compound to which at least one 
of R' ,R^ in preferably s Chemical Formula 33 includes 
aromatic ring structure. 

[0112] 

embodiment of phosphorus compound which is used for this 
invention is shown below. 

[0113] 

[Chemical Formula 34] 



BPADE 

lit 35] [Chemical Formula 35] 
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0 
II 

CH2-P-OC2H5 
OC2H5 



NMPA 



lit 36] 



^ ^CH2-P-OC2H5 

OC2H5 



2-KMPA 



[Chemical Formula 36] 



lit 37] 




0 

II 

CH2— p— OC2H5 
OC2H5 



[Chemical Formula 37] 



ANPA 



C<b38] 



[Chemical Formula 38] 
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QhQ-CH2-P-OC2H5 

OC2H5 



4PBPADE 



lit 39] 



O 
II 



I 



•OC2H5 



OC2HS 



[Chemical Formula 39] 



2PBPADE 



[0114] 

*f£B^T'^ffl■r-5::t3^)<M*LL^Sll(D•J>^b^ 

[0115] 
[fb 40] 



;c»toi-|-0R* 

On 



In addition, with this invention as for phosphorus compound 
which is used as the polymerization catalyst, those where 
molecular weight is large damage to be removed 
whenpolymerizing difficult and effect is desirable largely. 

[0114] 

Uses desirable another phosphorus compound is phosphorus 
compound of at least one kind which is chosen from 
compound which is displayed with thebelow-mentioned 
General Chemical Formula 40 with this invention. 

[0115] 

[Chemical Formula 40] 
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sR' li**L***iaiLlC7K«. mSIS 1-50 

^t^^is 1-50 (Dmit^m&^mto 



[0116] 



[0117] 

[{b4i] 




-p— OR* 



In aforementioned Chemical Formula 40, ^ displays 
hydrocarbon group of hydrogen^ 'carbon number 1-30 in 

respective independence. 

R^ ^ R"* displays hydrocarbon group of carbon number 1-50 
which includes hydrocarbon group* hydroxy group or 
alkoxy group of hydrogen^ carbon number 1-50 in 
respective independence. 

n displays integer of I or more. 

hydrocarbon group may include cyclohexyl or other alicyclic 
structure and branched structure and phenyl and naphthyl or 
other aromatic ring structure. 

[0116] 

When at least one kind which is selected from compound 
which is displayedwith below-mentioned General Chemical 
Formula 41 is used improved effect of catalytic activity 
isdesirable highly even in aforementioned General Chemical 
Formula 40. 

[0117] 

[Chemical Formula 41] 



mti^it 41 *.R^ .R' (*-tH-?-*n?4S:(C7K 
mm^ 1-50 cDKfb7K*S. TK^SSfcii 

T)i^=^iy)\.&^^t:mmm 1-50 omit^m 

[0118] 

mriBcD r' sR' i:L-CI*<5>J^(*\7K*.y^;u 

SlBeS. -CH2 CH2 OH 'V^^tl^&ts:i:t<mi 
[0119] 

**0J-efflt^>5^$^(7)•J>^b^^^g<!:LTI±. 3,5 
.v-tert-:?^ju-4 -tK□+v^>v;U7t-^X7^^>BS 
e;-f v:^pe;u. 3,5 .v.tert-:?^;u-4 -tKp+v 
^>vJU7nx7fx>Kv-n-:?^;u. 3,5 -v-tert-:? 



In aforementioned Chemical Formula 41 , R^ , R"^ displays 
hydrocarbon group of carbon number 1-50 which includes 
hydrocarbon group* hydroxy group or alkoxy group of 
hydrogen* carbon number 1-50 in respectiveindependence. 

hydrocarbon group may include cyclohexyl or other alicyclic 
structure and branched structure and phenyl and naphthyl or 
other aromatic ring structure. 

[0118] 

aliphatic group* phenyl group* naphthyl group* of 
aliphatic group* octadecyl or other long chain of for example 
hydrogen* methyl group* butyl group or other short chain 
you can list phenyl group which issubstituted and group etc 
which is displayed with naphthyl group or other aromatic 
group* -CH2 CH2 OH as theaforementioned R^ ^ R\ 

[0119] 

You can list 3 and 5 -di-t-butyl-4- hydroxy benzyl phosphonic 
acid diisopropyl* 3,5 -di-t-butyl-4- hydroxy benzyl 
phosphonic acid di-n- butyl* 3,5 -di-t-butyl-4- hydroxy benzyl 
phosphonic acid dioctadecyl* 3,5 •di-t-butyl-4- hydroxy 
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ZHk}<DtpX\ 3,5-v-tert-:?5'^U4 -tKa+v'< 
>vJU;^X/t-x>Kv;l-^^xv;i/.3,5-v-tert-7^ 

[0120] 

^1*. •Ibi^i^^b 42. -lb 43 x-UiUx^it^m^ 
e>glf*i*'>Jtf<i:4,-ffi©'J>ib^^T'fc-5. 

[0121] 
[<b 42] 




benzyl phosphonic.acid biphejjyi etc as specific phosphorus 
compound which is usedwith this invention. 

Among these, 3 and 5 -di-t-butyI-4- hydroxy benzyl 
phosphonic acid dioctadecyU 3,5-di-t-butyl-4- hydroxy 
benzyl phosphonic acid biphenyl especially are desirable. 

[0120] 

Uses desirable another phosphorus compound is phosphorus 
compound of at least one kind which is chosen from 
compound which is displayed with Chemical Formula 42^ 
Chemical Formula 4 3 with this invention. 

[0121] 

[Chemical Formula 42] 



lit 43] 




[Chemical Formula 43] 



mtiOit^^it 42 IZXTF^tl^itMidtLX 
lis Irganoxl222(^/^X^VV;L/ir^— ^^:^;U 
X^mWm&^HXW.^tzit^Ait 43 IZ 
X7j^:^^i>it^^tLXlt Irganoxl425(T/<'X 

[0122] 
[0123] 

^m^xmi^^'jiyit^^mi^mmtLxii. 

±|g/$^-'>h(D^;U?S(C^?tLT 0.000N0.1 =E 
;U%A<»*L<. 0.005 --0.05 =E:J\.%X^^Ztt< 



Irganoxl222 (Ciba * special T. chemicals supplied ) is 
marketed as compound which is shown with 
theaforementioned Chemical Formula 42 , Irganoxl425 (Ciba 
* special T. chemicals supplied ) is marketed as compound 
which inaddition is shown with Chemical Formula 43 , it is a 
usable. 

[0122] 

addition quantity by jointly using phosphorus compound 
which is used with this invention, as aluminum in polyester 
polymerization catalyst being trace, catalyst which shows 
sufficient catalytic effect is acquired. 

[0123] 

0.0001 - 0.1 mole % are desirable vis-a-vis number of moles 
of all constituent unit of polycarboxylic acid component of 
polyester which is acquired as amount used of the phosphorus 
compound which is used with this invention, they are 0.005 - 
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U>^b^ifeia)iS*PS:A^ 0,0001 ^;u%*ll(7)ii 
0.1 ^;i/%^l§K.r^Jjn-r'S<ti£ic7K'jxx-T 

[0124] 
[0125] 

its z<Dm^mmi^mt^zt\z^^}t^^)^7. 

*feB^(7)'JMb^^lCftK.T'J>^Ai^HJ^^;U 

*li§0^c7)UMb^^^*|g0^CD^ttlM(D 
[0126] 

(TS);b<Tl2xe[2]^iSfc1-Ci:A<»*UVo 
[2]TS^0.30 

tzfzU TS l*7K'jxxir;u ig ^*f^7.SigJ^|c 
Atl 130 deg CT* 12B#rpm3&$£}iUc^. I^3SE 
ii^^^HmTT* 300 deg C \ZX 2 FbI jgittt 



0.05 mole %,furthermore are desirable . 

When addition quantity of phosphorus compound is under 
0.0001 mole %, when there aretimes when addition effect is 
not shown, exceed 0.1 mole % and add converselydecreases 
there are times when catalytic activity as polyester 
polymerization catalyst, the tendency of decrease changes 
with amount used etc of aluminum. 

[0124] 

phosphorus compound is not used, with technology which 
designates aluminum compound asmain catalyst component, 
amount used of aluminum compound is decreased, 
furthermore the cobalt compound is added and there is a 
technology which prevents coloration withdecrease of thermal 
stability when aluminum compound is designated as main 
catalyst, butwhen cobalt compound is added to extent which 
possesses sufficient catalytic activity, the thermal stability 
decreases after all. 

Therefore, with this technology as for both achievements 
doing both it isdifficult. 

[0125] 

Decrease and foreign matter generation or other problem of 
thermal stability are not caused according to the this 
invention, with use of phosphorus compound which possesses 
above-mentionedspecific chemical structure, addition quantity 
furthermore as aluminum of metal-containing component 
being trace, polymerization catalyst which possesses 
sufficient catalytic effect isacquired, thermal stability at time 
of polyester filnu bottle or other hollow molded article, 
fiber and engineering plastic or other melt molding is 
improvedby using this polymerization catalyst. 

Replacing to phosphorus compound of this invention, adding 
phosphoric acid and trimethyl phosphate or other phosphate 
ester,you cannot see addition effect, it is not a practical. 

In addition, using in range of addition quantity of this 
invention phosphorus compound of the this invention 
combining with conventional antimony compounds titanium 
compounds tin compounds germanium compound or other 
metal-containing polyester polymerization catalyst, effect 
which promotes the melt polymerization reaction is not 
recognized. 

[0126] 

thermal stability parameter (TS ) of polyester of this invention 
fills up below-mentioned Fonnula [2], it is desirable . 

[2] TSn0.30 

However, it is a numerical value where is calculated TS 
inserts polyester Ig in glass test tube and 12 hours vacuum 
drying after doing, after under no passage nitrogen 
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TS=0.245{[IV]f -[IV]i •"" } 
[0127] 

[0128] 

TS li.0.25 )ilTX&i>Zti3<Mif^L<.0.20 
lilTX&^Ztt<^^lzn^Li\ 

[0129] 

^fz. :^mm(D7\(i)Jix'f)i'^mitt^fzii)\z 

^(AP)*<TI5«[3]$j||fc-r::i:*<»$LU. 



[3]AP(min) 



[0130] 

flfJ^li. ALDRICH MO) Antimony (III) oxide, 
ligg 99.999%$fiEfflL, Zh^m 10( g/i) £D;1 
^tU^^olZJL^U:y^'tJ=i—)UZ 150 deg C 

T?«?i 1 mrsmnLxmm^ittz^i&^^mt 

[0131] 

AP a>ii)^:^;Si*.*<*6*)iri*)aTa)iiycfe 

z. 



atmosphere with 300 deg C maintaining in 2 hours molten 
- state, from inherent viscosity ([IV] <sub>f ), by next formula 
with 130 deg C. 

After no passage nitrogen atmosphere, it meant nitrogen 
atmosphere which does not circulate,connected glass test tube 
which inserted for example resin chip to vacuum line, in order 
5 time or greater repeating vacuum and nitrogen enclosure, to 
become 100 Torr.enclosing nitrogen, it is a state which tube 
sealing is done. 

TS=0.245 {[IV ] <sub>f - [IV ] <sub>i } 
[0127] 

Because polyester of this constitution is superior in melt 
thermal stability for heating and melting, using this polyester, 
when it produces film , bottle » fiber etc, product whose 
occurrence of coloration and foreign matter is little is 
acquired. 

[0128] 

TS is 0.25 or less, it is more desirable , they are 0.20 or 
below, especially it is desirable . 

[0129] 

In addition, as for polyester polymerization catalyst which is 
used in order toproduce polyester of this invention, activity 
parameter (AP ) fills up thebelow-mentioned Formula [3], it is 
desirable . 

[3] AP (min ) < 2 T (min ) however, as for AP time 
(min )which is required because inherent viscosity 
polymerizes polyethylene terephthalate of 0.65 ( dl/g )with 
degree of vacuum of 275 deg 0. 1 Torr making use of 
catalyst of predetermined amount showing, T with antimony 
trioxide as catalyst vis-a-vis acid component in produced 
polyethylene terephthalate in order 0.05 mol% ago as 
antimony atom, is AP whenit adds. > 

[0130] 

Furthermore, regarding to this invention, antimony trioxide 
which you use forcomparing uses antimony trioxide of purity 
99 % or more. 

Antimony (III ) oxide^ purity 99.999% of for example 
Aldrich make is used, this in order to become concentration of 
approximately 10 ( g/l ), in ethyleneglycol approximately 1 
hour is agitated with 150 deg C and solution which is melted 
is used. 

This is common to antimony trioxide with other site in this 

specification. 

[0131] 

measurement method of AP is as follows concretely. 
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1) (BHET mmT.m)^iyy^)[^S^t^(D 2 

(BHET)&i;;*-g=f sr-(7);g^^(]ijlT. BHET 

2) (fi4JI^tt]XfS)BfFtB(7) BHET S^t^JlCBfS 
fi(7)ftjlJX^iSttlL. ^^HIS^T^EICT 245 

deg c TMo ^mmnL. 50 ^j^r^i^^L-c 

275 deg C *-rr^SLoo:tU3T-(7);g^!t^ 
a)J5lS^<7)E:^J^^>J7lCTIfT O.lTorr tt 

So 

3) (M^Xff)275 deg C. O.lTorr T*«^SJS 
'i=fl\ 7KUx^U>7^b7?^Jb--hCD[a^*^Jt 
(IV)A<0.65(dI/g) IcSJ^-rS^-CM^I-'So 



IV A<o.65di/g izimLtzmmtm^^ohji^^ 
Bn*)&@iisSRi;M^«!i:^c-<!:ic IV tmn 

\-J\-<P(0m%i^lSbm^LXt6^. IV=0.65dI/g 



4)S^Xg|C^Lfca^Btfe1^ AP(niin)i:-r 

So 

[0132] 

IKBHET SiiXfS)|Cfclti) BHET S^I^SOS 

xb3?^;U^t-?-CD 2 f&^;ua(Dx^b>^*iJzj 
i±yh^s 0.25MPa (DftlETI:: 245 deg C (CTtK 

[0133] 

AP l± 1.5T JilTTfcSC(!:A<J;y»*L<. 1.3T 
)JlTT*ifeSZtA<^:blC»SL<.1.0T iilTr^fe 

[0134] 

2)(MJ^iS*axfI)lcfcltsrRlrSft(7)MJIJ<!: 
;S1±cDi£iNMjir*l±^cDfili^</d:-5o 
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1) (BHETproduction step ) terephthalic acid and 2 -fold 
ethyleneglycol of mol quantity isused, esterification ratio 95% 
bis (2 -hydroxyethyl ) terephthalate (BHET ) and produces 
blend (Below, you call BHETblend ) of the oligomer. 

2) While adding catalyst of predetermined amount to (catalyst 

addition process) aforementioned BHETblend, with ambient 
pressure under nitrogen atmosphere 10 min agitating with 245 
deg C, requiring 50 min next and temperature rise doing to 
275 deg C lowering pressure of reaction system of blend of 
oligomer gradually,it makes 0.1 Torr. 

3) Until (polymerization process ) polymerization reaction is 
done with 275 deg Cs 0.1 Torr, inherent viscosity (IV ) of 
the polyethylene terephthalate arrives in 0.65 ( dl/g ), you 
polymerize. 

It measures time when IV arrives in 0.65 dl/g due to the 
torque of stirrer. 

Namely relationship of IV between stirring torque is 
measuredbeforehand in each every production equipment and 
polymerization recipe, time when it arrivesin torque which is 
suitable to IV=0,65 dl/g is measured. 

4) polymerization time which is required in polymerization 
process is done AP (min )with. 

It does these, making use of reactor of batch type. 

[0132] 

1) Production of BHETblend in (BHETproduction step ) is 
done with known method. 

While terephthalic acid and 2 -fold inserting ethyleneglycol of 
molquantity in batch type autoclave of stirrer-equipped, under 
pressurizing 0.25 MPa with245 deg C removing water in 
outside the system it is produced by doing the esterification 
reaction. 

[0133] 

Time when reaction rate is quick by designating activity 
parameter AP as insideaforementioned range, produces 
polyester with polymerization isshortened. 

AP is 1 .5 T or less, it is more desirable , they are 1 .3 T or less, 
furthermore it is desirable , they are 1.0 T or less,especially it 
is desirable . 

[0134] 

2) In (catalyst addition process), "catalyst of predetermined 
amount " with, variable amount doing according to activity of 
the catalyst, it means catalyst amount which is used, with 
catalyst where the activity is high with trace , with catalyst 

-..I :^ i r u i 
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[2M3]$|^li#(Cj||S-ri>Ctl*j[fSLL^^^-e 
[0136] 

±^(ommt. TjvM^ms T)iM±m± 

[0137] 
[0138] 



•rs<t■€■i^e.(7)^ttlMA<^<i^^ST'fey. 7ji^± 
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iS;{i<Sib-r.5. 
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where activity is low asfor quantity it becomes many. 

amount used of catalyst is maximum 0,1 mole % as aluminum 
compound vis-a-vis number of moles of terephthalic acid. 

When above this it adds mainly, dissolved amount to in 
polyester is many,stops being practical catalyst. 

[0135] 

In addition polyester of this invention, before Formula which 
wasinscribed [2], as for satisfying [3] simultaneously is 
desirable embodiment. 

[0136] 

Above-mentioned catalyst is something which does not 
contain the alkali metaU alkaline earth metaU or these 
compound, it is desirable . 

[0137] 

In addition on one hand, regarding to this invention, it 
coexists it is a desirable embodiment with at least 1 kind 
which is selected from the alkali metaU alkaline earth metal 
and compound of trace in addition to aluminum or compound 
as second metal-containing component. 

This second metal-containing component coexisting to 
catalyst system raises catalytic activity inaddition to effect 
which controls formation of diethylene glycol, catalyst 
component which therefore raises from reaction rate is 
acquired,it is effective to productivity improvement. 

[0138] 

Adding alkali metal compound or alkaline earth metal 
compound to aluminum compound, technology which it 
makes catalyst which possesses sufficient catalytic activity is 
public knowledge. 

When catalyst of this public knowledge is used, polyester 
which is superior in thermal stability is acquired, but as for 
catalyst of public knowledge which jointlyuses alkali metal 
compound or alkaline earth metal compound, when it tries to 
obtain practical catalytic activity those addition quantity to 
bemany being necessary, when using alkali metal chemical 
compound, the amount of foreign matter which originates in 
that becomes many. When using for fiber, when yam 
producing behavior and yarn property, in additionusing for 
film, film property^ transparency^ thermal stability^ 
thermal oxidation stability and hydrolysis resistance etc 
deteriorate. 

Furthermore color of fiber and film or other melt molding 
item deteriorates. 

In addition when alkaline earth metal chemical compound is 
jointly used, when ittries to obtain practical activity thermal 
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[0139] 

3.-.vh<7)=E;HS(ic*tLr. 1 X 10-* Jii± 0.1 ^ 
xio-*~o.o5 ^;u%T*fcy,$t)(c»*ui* IX 

I0'~0.03 ^^l/'/oT-fcy. ^ICjf$L<l*. 1 X 
10'~0.01 ^JU%T*fci)o 

7;U*'J#)is 7;i'*'J±ll^Jl<Di$toM7!)<'> 

m-a&^fzsb. m^^MT. m 

[0140] 

^mtLXlt. Li,Na,K,Rb,Cs,Be,Mg,Ca,Sr,Ba 
Li,Na,K rofi&ffl A<»SLl^o 

tKP+v*;u7K>^^. mik. SIK. JSSI. u 
TfxXT^^aS. ^^Tkm. U^KtK*. Rtib 



stability, thermal oxidation stability of polyester which 
isacquired decreases; coloration becomes large/generated 
amount of foreign matter many with heating. 

[0139] 

When alkali metaK alkaline earth metal and compound are 
added, amount used M (mole % ) is under 0.1 mole % of 1 X 
10'** or more vis-a-vis number of moles of total carboxylic 
acid unit which forms polyester, it is desirable , with more 
preferably 5 X 10'^-^.05 mole % , furthermore with 
preferably 1 X 10*^-0.03 mole % , it is a particularly 
preferably. 1 X lO-^-O.Ol moIe%. 

Because addition quantity of alkali metaK alkaline earth 
metal is trace, reaction rate is raised without generating 
occurrence of thermal stability decrease and foreign matter 
andcoloration or other problem, it is possible . 

In addition, reaction rate is raised without generating decrease 
or other problem of hydrolysis resistance, it is possible . 

When amount used M of alkali metaU alkaline earth metal 
and compound becomes 0.1 mole % or more, whenincrease of 
decrease, foreign matter generation and coloration of thermal 
stability anddecrease etc of hydrolysis resistance become 
problem on product fabrication it occurs. 

M under 1 X lO'^mole %, adding, effect is not clear. 
[0140] 

Regarding to this invention, in addition to aluminum or 
compound you useforms desirable second metal-containing 
component where as alkali metaU alkaline earth metal 
which,it is a at least 1 kind which is selected from 
Li,Na,K,Rb,Cs,Be, Mg, Ca,Sr,Ba, it is desirable, alkali metal 
or use of compound is more desirable. 



When alkali metal or compound is used, use of especially 
Li,Na,K isdesirable. 

As compound of alkali metal or alkaline earth metal, you can 
list chelate compound, hydrogenation product, oxide, 
hydroxide etc of formic acid, acetic acid, propanoic acid, 
butanoic acid, oxalic acid or other saturated aliphatic 
carboxylic acid salt, acrylic acid, methacrylic acid or other 
unsaturated aliphatic carboxylic acid salt, benzoic acid or 
other aromatic carbonate, trichloroacetic acid or other 
halogen-containing carbonate, lactic acid, citric acid, 
salicylic acid or other hydroxycarboxylic acid salt and carbon 
dioxide, sulfuric acid, nitric acid, phosphoric acid, 
phosphonic acid, bicarbonate, phosphoric acid hydrogen, 
hydrogen sulfide, sulfurous acid, thiosulfuric acid. 
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[0141] 

(DWtSi§^I^ICj§fi?L(C<L^Ml^lA<fc-S^ctf). tK 

'jxx^;ni^feL^<^c-5>Mlfi]3!i<fey, itiPTk 

^b^^fe^L^^*T;^:b•J±^i^)S*fcl*^^^b 
(D^b^*^<kLTS73l4-tOld:. T;u:>3'J^g$> 
■5L^liT;^*'J±^^MOta^aliglttte*;^;^:> 



:»]'J±^^)Sa)tafQfli)!*13l*;U7t?>iS^. ^iz 
[0142] 

*5IB^a)7K'Jx;?.x;uS^ftlij«(c(*. $P,|c, a 
/\*;Uh<b^!t55$3A;UhlS^i:LT7K'JxxT;u 
ici^LT lOppm *3l<DiT?^tti-r-Sc;i:A<ff* 

J:yif*L<li 5ppm jt^iiT'^y. $blC»*L< 
I* 3ppni JUTT-fc-S. 

[0143] 
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hydrochloric acid^ hydrobromic acid^ chloric acid^ 
bromic acid or other inorganic acid salt^ 1- propane sulfonic 
acid^ 1- pentane sulfonic acid^ naphthalene sulfonic acid or 
other organic sulfonate^ lauryl sulfuric acid or other organic 
sulfate^ methoxy^ ethoxy^ n- propoxy^ iso-propoxy^ n- 
butoxy^ t- butoxy or other alkoxide^ acetylacetonate etcof 
these metal of for example. 

[0141] 

When these alkali metaU alkaline earth metal or among 
those compound, those where hydroxide or other alkaline is 
strongare used, because there is a tendency which it is 
difficult to melt in ethyleneglycol or other diol or alcohol or 
other organic solvent, you must add these to polymerization 
system with the aqueous solution, there are times when it 
becomes problem on polymerization process. 

Furthermore, when those where hydroxide or other alkaline is 
strong are used, whenpoiymerizing as polyester is likely to 
receive hydrolysis or other side reaction, to color the polyester 
which was polymerized is a tendency which is likely, is a 
tendency where also hydrolysis resistance decreases. 

Therefore, alkali metal of this invention or those compound or 
alkaline earth metal or asthose compound, any preferred 
things, saturated aliphatic carboxylic acid salt, the unsaturated 
aliphatic carboxylic acid salt and aromatic carbon salt^ 
halogen-containing carbonate^ hydroxy carboxylic acid salt 
of alkali metal or alkaline earth metal, are inorganic acid salt* 
organic sulfonate * organic sulfate* chelate compound* 
and the oxide which are chosen from sulfuric acid* nitric 
acid* phosphoric acid* phosphonic acid* phosphoric acid 
hydrogen* hydrogen sulfide* sulfurous acid* thiosulfuric 
acid* hydrochloric acid* hydrobromic acid* chloric acid* 
bromic acid. 

Furthermore, from ease of handling and availability or other 
viewpoint, saturated aliphatic carboxylic acidsalt of alkali 
metal or alkaline earth metal, use of especially acetic acid salt 
is desirable even amongthese. 

[0142] 

In polyester polymerization catalyst of this invention, it adds 
it is a desirable embodiment at quantity under 10 ppm 
vis-a-vis polyester furthermore, with cobalt compound as 
cobalt atom. 

Under more preferably 5 ppm, furthermore it is a preferably 3 
ppm or less. 

[0143] 

As for cobalt compound as for having possessed 
polymerization activity of that itself certain extent it isknown, 
but aforementioned way when it adds to extent whichshows 
sufficient catalytic effect decrease of brightness of polyester 
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[0144] 
[0145] 

=f-(Omft< 50ppm ^UTA^O,=i/<;UhlS^-l* 

(D^ltA^ 40ppm WTA^O. =i/^;UhlSi=^l* 
8ppm iUT. $bfcWSL<l*T;b^-'!7 AJg^ (t 
zi/'vJUhJS-^CD^ltA^lSppm iilTA^-:^. zi/<;U 
hm=Flt 5ppm KlTr*fe5o 

[0146] 

AIg?-i:3/\*;uhlS^-a)^t+A< 50ppm cfcy'>>fe 
=i/<;Uh)S^-A< lOppm WT-e&^Ci:*^ 

5 - O A S t □ / < ; u h 1^ ^ (7) ^ It M 
O.Olppm cfcy ^l^Ci:A<ff*U^o 

[0147] 

mXits PET ^l!Jit1-^li^(*. xUT'^iU^i: 
. tUli. xb7$';i.^v>^;u<i:i:(Dxb 



which is acquiredand decrease of thermal stability happen. 

According to this invention as for polyester which is acquired, 
color and thermal stability it is satisfactory coloration 
furthermore can beeliminated in effective without causing 
decrease of brightness of polyester which is acquired, but 
cobalt compound aforementioned way with trace catalytic 
effect being clear with addition, it will be by addingwith 
addition quantity . 

Furthermore as for cobalt compound in this invention, 
elimination of colorationbeing objective , as for addition time 
it is good any step of thepolymerization, is not concerned 
even after polymerization reaction ending. 

[0144] 

As cobah compound there is not especially limitation. 
Concretely you can list for example cobalt acetate^ cobalt 
nitrate> cobalt chloride ^ cobalt acetylacetonate^ cobalt 
naphthenate and those hydrate etc. 

Even among those especially cobalt acetate tetrahydrate is 

desirable. 

[0145] 

As for addition quantity of cobalt compound, total of 
aluminum atom and cobalt atom asfor 50 ppm or less and 
cobalt atom is under 10 ppm finally vis-a-vis the polymer 
which is acquired, it is desirable . 

total of more preferably aluminum atom and cobalt atom as 
for 40 ppm or less and cobalt atom 8 ppm or less^ 
furthermore total of preferably aluminum atom and cobalt 
atom as for 25 ppm or less and cobalt atom is 5 ppm or less. 

[0146] 

From point of thermal stability of polyester, total of aluminum 
atom and cobalt atom is less than 50 ppm, cobalt atom is 10 
ppm or less, it isdesirable . 

In addition, in order to possess sufficient catalytic activity, 
total amount of aluminum atom and cobalt atom is more than 
0.01 ppm, it is desirable . 

[0147] 

With this invention production of polyester does other than 
point whichuses polyester polymerization catalyst of this 
invention as catalyst with method whichhas step of prior 
public knowledge, it is possible . 

When for example PET is produced, after esterification of 
terephthalic acid and ethyleneglycol, methodof polymerizing. 
Or, after doing transesterification of alkyl ester and 
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:^^Bnxmi^i>m-^»mt. m-^s.jt<D^i-tj: 

i:*(D^'J=i-;ui:©x7.x;u^^Sf5lcJ:^a 
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Tfey. t^-rtia):^j£lcJ;oTt7H'Jx7>5^;U^ 
[0149] 

#>jK.(*xxT^;u^b5fE;tL<i*x7.T;i'3^^s 

[0150] 

t^tL<l*--htJ;T?(7)^tt]T'fcortJ:L^L. 
X5^U>-yijzi-;u/j:i:(Dj§5X(D7.5'J-tttL 

T;u5-';7A^jitL<(*-ea)^b^f^i:fi!i 
(Dfig^, Sf *L<J**|gB^07xy-;i/3^{b^ 
^tL<l*'J>'(b^^i:^^46;l^Lfct©^j^ 

7;U5-':7A^Mt,L<li^(D<b^^,!:tih 
»*L<Ji3'x/-;u^{b^i|^tL<li 

rt^t>L. -e-*i-etL*ii^fi)3i*DB#RiizjSto 



ethyleneglycol of dimethyl terephthalate or other terephthalic 
acid, itdoes even with any nrethod of method which is 

polymerized, it ispossible . 

In addition, equipment of polymerization, with batch system 
and isgood with continuous system . 

[0148] 

polymerization catalyst which is used with this invention 
polymerization reaction furthermore has the catalytic activity 
even in esterification reaction and transesterification. 

With transesterification of alkyi ester and ethyleneglycol or 
other glycol of for example dimethyl terephthalate or other 
dicarboxylic acid thepolymerization usually is done under 
existing of titanium compound and the zinc compound or 
other ester exchange catalyst but, replacing to these catalyst, 
or coexisting to these catalyst, itis possible also to use catalyst 
of this invention. 

In addition, catalyst of this invention has had catalytic activity 
melt polymerization furthermore regarding solid phase 
polymerization and solution polymerization, polyester is 
producedis possible even with any method . 

[0149] 

It can add polymerization catalyst which is used with this 
invention, to reaction system with step of option of 
polymerization reaction. 

It adds to reaction system it is possible with step of the option 
of step of option which is before and reactionmiddle starting 
for example esterification reaction or transesterification or 
immediately before or the polymerization reaction middle 
starting polymerization reaction. 

Especially, aluminum or compound adds immediately before 
starting polymerization reaction is desirable. 

[0150] 

addition method of polymerization catalyst which is used with 
this invention is good even withaddition in powder or neat 
condition and, it is good even with the slurry of 
ethyleneglycol or other solvent, or addition with solution state 
especially is notlimited. 

In addition, it is possible to add phenol type compound of 
aluminum metal or compound and other component., 
preferably this invention or those which mix phosphorus 
compound beforehand and, it ispossible to add these 
separately. 

In addition, it is good to same addition time adding aluminum 
metal or the compound and other components preferably 

phenol type compound or phosphorus compound to 
polymerization system and, it ispossible to add each one to 
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[0152] 

tzfzL. 7>T^>ft^^i:Lri*«^LT#b 

SOppm lilTajfiT'JSAOoTHgT'fe-So 
J;y*f*L<l* 30ppm JaT(DMT*jSJnJ-ri.C<!: 

[0153] 

icjsfLT loppm JiiTfl)®@r'^*n-r4ztA<pr 

«}:y»SL<l* 5ppm UlT. $blc»SL<l* 
2ppin iiLT<DmX'^Uati>ZtX'&^o 

^^:^<D'^mmt: loppm J;y^<■ri)t^#bn•s 

[0154] 

^)i^-'^Ait'^^tLxitm^Lxmf>H^ 
tH y X 7. X ; u 4^ I c y ; u V - -t? A n L r 

20ppni WT<Da-Ci$^in-ri)Z,!:;!)<Dl^T-fe-5o 

J;y»SL<(i lOppm niTomximt^zt 

Xir>i>o 

y^UV-OAcTJJiJlDM^ 20ppm ^'-J^Kt^t 
[0155] 

*lEBJT'ffll^i.a^ftllJi^ffllNT;K'jxxx;U 

y;bv-';7A^b^^, xX{b^*^!i^ 1 II 
x(*2fiuji±fiEffl-et4. 



addition time which differs. 
[0151] 

As for polymerization catalyst which is used with this 
invention, coexisting antimony compounds titanium 
compounds germanium compound . tin compound or other 
other polymerization catalyst, in in product inside range of 
addition quantity which such as characteristic . fabricability. 
color of polyester addition of these component 
aforementioned way the problem does not occur as for using, 
with shortening polymerization time productivity being 
profitable occasion where it improves, it is desirable. 

[0152] 

However, as antimony compound polymerizing, vis-a-vis 
polyester which isacquired it is addition possible at quantity 
of 50 ppm or less as the antimony atom. 

It is to add at quantity of more preferably 30 ppm or less. 



When addition quantity of antimony is made more than 50 
ppm, precipitationof metal antimony happens, because 
mildew and foreign matter occur in the polyester, is not 
desirable. 

[0153] 

As titanium compound polymerizing, it adds it is possible in 
range oflO ppm or less vis-a-vis polymer which is acquired. 

more preferably 5 ppm or less, furthermore it is to add at 
quantity of preferably 2 ppm or less. 

When addition quantity of titanium is made more than 10 
ppm, thermal stability of resin which is acquired decreases 
considerably. 

[0154] 

As germanium compound polymerizing, it adds in polyester 
which is acquired itis possible at quantity of 20 ppm or less as 
germanium atom. 

It is to add at quantity of more preferably 10 ppm or less. 



When addition quantity of germanium is made more than 20 
ppm, because itbecomes disadvantageous in cost, it is not 
desirable. 

[0155] 

When polymerizing polyester making use of polymerization 
catalyst which is used with this invention, antimony 
compounds titanium compounds germanium compounds 
tin compound can be used one, two or more kinds. 
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[0157] 

[0158] 
[0159] 

■?-LT-y;u-7:iH7A^b^4^stLTl*nil^by;u 

[0160] 

5^;uxXM'i'KP;r+-9--f h\ ^y^9^JUtKP+ 
v^Xt^-y-'TK, h'J-rV7ff^;uxX7xT- 

i?:7i-juxXi?7't7U-k ^>':?^;u;^X 
h-'J-^p^-fK. v:^^;uxX-t;u7'Ti'h\ 
5^;utKP4FvxX:l-+-9-'rK\ 

xf^;U7.^>y>i|/j:f3!)<^lf 

[0161] 

*l§BJ(cw^7K'jxxx;Ui:(*. \>-h)Vif^:^m: 
^t^^fffi:^;u7t^*>^fcJ;U:c;h.bCDxxT^;uff^ 

i:^f«j3-;u^#t;^filii7;u=i-;U7!)^P,iilf+L 

'5-S$fcl*-fim±<S:AMii?!c-S=t(D. 

tKP+v*;i//K>^fcj;i;c+Lt)(7)x7.7'yHK 

[0162] 

7ve>gg. x'<'j 



[0156] 

As for antimony compounds titanium compounds 
germanium compound or tin compound which are used with 
this invention there isnot especially limitation. 

[0157] 

Concretely, you can list antimony trioxide^ antimony 
pentoxide^ antimony acetate^ antimony ^ jp9 Il4r side 
etc as the antimony compound, antimony trioxide among 
these is desirable. 

[0158] 

In addition, you can list tetra-n- propyl titanate, 
tetraisopropyl titanate^ tetra-n- butyl titanate» tetra isobutyl 
titanatCs tetra-t- butyl titanate.. tetra cyclohexyl titanate, 
tetra phenyl titanate^ titanium oxalate etc as titanium 
compound, the tetra-n- butoxy titanate among these is 
desirable. 



[0159] 

You can list germanium dioxide^ germanium tetrachloride 
etc and as germanium compound, germanium dioxide among 
these isdesirable. 



[0160] 

In addition, you can list dibutyl tin oxide^ methylphenyl tin 
oxide, tetraethyl tin, hexa ethyl di tin oxide^ triethyl tin 
hydroxide, mono butyl hydroxy tin oxide, triisobutyl tin 
7t tjp7, biphenyl tin laurate, mono butyl tin tri 
chloride, dibutyl tin sulfide, dibutyl hydroxy tin oxide, 
methyl X Tang non acid, ethyl X Tang non acid etcas tin 
compound, use of especially mono butyl hydroxy tin oxide is 
desirable. 



[0161] 

polyester saying to this invention, those which consist of one, 
two or more kinds whichis chosen from polyhydric alcohol 
which includes one, two or more kinds and glycol whichare 
chosen from polybasic carboxylic acid and these 
ester-forming derivative which include dicarboxylic acid. Or 
those which consist of hydroxycarboxylic acid and these 
ester-forming derivative. Or it means that it consists of 
annular ester. 

[0162] 

As dicarboxylic acid, oxalic acid, malonic acid, succinic 
acid, glutaric acid, adipicacid, pimelicacid, suberic 
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©xxx;uff^fiEtt^#tt:A<^lft,*i-5. 

[0163] 

;U7K>KA<. ^#b^^-^7Kgxx^;KD1^tt^<D 

[0164] 

b V * ;u 7t-x :^ K m il- (D ^ fi ;u K i: L 

Zf^ly'rh^yiDVyni^m. fpyj-vh^. h'J 
>U':/hS?. h'J>V>^s 3,4,3' ,4' -t'3'i^;u^h 
vA^l/tx^^. t>J:Ucti,brox7.TjHf$fi)tt4 

[0165] 

^^'J=J-;Ui:LTI*X5^b><fiJzi-;u, 1,2-^p 

fb^-^'j^-ju, i,3-^Dfb>^7*'j=i-;u. 

x^U^^fijzi-^U. h'JXTb>^ija-;u, 
l,2-:^f5^L/>^rijzj-;u, l,3-:?5^lx>^'jr]- 
;U.2,3-3f5^U>^?Uzi-JU. 1, 4-^^U>yjzi 
-^Ix. l,5-^>'»v:i--;u. t^;i-^>5^;u^;''J 
1, 6-'v^-9->v:^-— 1, 2-v^P'^4r 
I, 3-v^n^JF+l->i;:t-^u. 1, 
4-iy^a^^Vy^M—)l^. 1, 2-V'J'P's:^r-9-> 

v.>t^y-;u. 1, 3-v^P's^+>->v>^y-;u, 
1, 4-v^7P'N+-y->i;y^y— 1, 4-v>7P/s 
+-t^->vx^y— I, lO--r*/5'L/>>fijzi— 
i,i2-K7^*>v+-;i., 7KUx5^u>>f"jzi 
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acids azelaic acids sebacicacid^ decanedicarboxylic 
acid s dodecahe di-carboxylic acid, tetradecane 
di-carboxylicacid and hexadecane di-carboxylic acid, 
saturated aliphatic dicarboxyiic acid which is illustratedto 1 
and 3 -cyclobutane dicarboxyiic acid^ I, 3- cyclopentane 
dicarboxyiic acid^ 1, 2- cyclohexane dicarboxyiic acid^ 1, 3- 
cyclohexane dicarboxyiic acid^ 1,4- cyclohexane 
dicarboxyiic acid^ 2, 5-norbomane dicarboxyiic acid^ dimer 
acid etc or unsaturated aliphatic dicarboxyiic acid which is 
illustrated to these ester-forming derivative^ fumaric acid* 
maleic acid^ itaconic acid etc or aromatic dicarboxyiic acid 
which is illustrated to these ester-forming derivative^ 
orthophthalic acid^ isophthalic acid^ terephthalic acid^ 5- 
(alkali metal ) sulfo isophthalic acid^ diphenic acid^ 1, 3- 
naphthalenedicarboxylic acid^ 1, 4- naphthalenedicarboxylic 
acids 1, 5-naphthalenedicarboxylic acids 2, 
6-naphthalenedicarboxylic acids 2, 7-naphthalenedicarboxylic 
acids 4,4&apos;-biphenyldicarboxylic acids 4,4* -biphenyl 
sulfone dicarboxyiic acids 4,4' -biphenyl ether dicarboxyiic 
acids 1, 2- bis (phenoxy ) ethane-p, p' -dicarboxyiic acids 
^ yne acids anthracene dicarboxyiic acid etc or you can list 
these ester-forming derivative. 

[0163] 

Inside terephthalic acid and naphthalenedicarboxylic acid of 
these dicarboxyiic acid especially 2 and 
6-naphtha!enedicarboxylic acid, are desirable in property or 
other point of polyester which isacquired designate according 
to need other dicarboxyiic acid as ingredient. 

[0164] 

As polybasic carboxylic acid other than these dicarboxyiic 
acid, you can list ethane tricarboxylic acids propane 
tricarboxylic acids butane tetracarboxylic acids 
pyromellitic acids trimellitic acids trimesic acids 3,4,3' ,4' 
-biphenyl tetracarboxylic acids and these ester-forming 
derivative etc. 

[0165] 

ethyleneglycols 1, 2- propylene glycols 1, 3- propylene 
glycols diethylene glycol and triethylene glycol, 1 and 2 
-butylene glycols 1, 3- butylene glycols 2, 3- butylene 
glycols 1, 4- butylene glycols 1,5-pentanediols neopentyl 
glycols 1, 6-hexanediols 1, 2- cyclohexanedioU 1, 3- 
cyclohexanediols 1, 4- cyclohexanedioU I, 2- cyclohexane 
dimelhanols 1, 3- cyclohexane dimethanoU 1, 4- cyclohexane 
dimethanols 1, 4- cyclohexane diethanoK 1, 
10-decamethylene glycol, youcan list aromatic glycol which 
is illustrated to glycoK etc which the ethylene oxide adds to 
these glycol of aliphatic glycols hydroquinoncs 4, 4' 
-dihydroxy bisphenoU 1, 4- bis (;be -hydroxy ethoxy ) 
benzenes 1 , 4- bis (;be -hydroxyethoxy phenyl ) sulfones bis 
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1, 4-t*X(/5-tKP+i/xh4^v)^>-b*>. 1, 
4-t*7>(i8-tKP+V'Xh4=->3'x:z;u)x;U7h>, 
fX(p-tKP4=-v:7x^;u)x-7^ji,, t*X(p-tK 

P+'>:7x^;U)7>;U7^>. t'7.(p-tKP^v7x 
1.2-t'X(p-tKP+i^:7x^JU)X^i 

t*x:7x/— ;u A. t*;^7xy— ;i/ c, 2, s--^- 

:7^b>v:f-;U. C;h.bCD</'J=i-;Hcx^U 
[0166] 

i,3-:::^peu>^'j=i--/i', i.4-3^5^b>'9''j3— 
ji^ 1, 4-v^P'N+-9->v>^jy-;uA<ff$L 

[0167] 

h'j^^p— ;u>^>. h'j^^'p— ;i/x^>. h'J> 
^p-;u^p/^>. 'O^xijj^^ijh— yijir 
p-ju. '^^■9■>h'J:l■-;^^^^*<^lf 

[0168] 

'J>=fK. 515^. tKP+vK^, 3-tKP+v 
gggg. p-tKP+v$SSSs p-(2-tKP+i/x 
h4Pv)SE§K. 4-tKP^v->':7P^+-9->* 
*fcl*z*tb0xxTJHf^JiE14ig# 

[0169] 

<5-/s*UP7^h>, <fU3UKs ^^7^K^£i:7!)<^ 
[0170] 

^<i*;U7K>MtL<l±tKP+v:^3;i/7t-:>^(D 
X7.T;Uff^J?!ttt^^«:tLTI*. C^ibCDTJU 
:^;ux7.x;u, H^P^'f h\ BI»l7k^)tCi:*A<^ 

[0171] 

*^BjT-fflL^bn^*°'JXX^;Hi±yt|)^J5K 

A<x u:?^ ;ug$$yi It ^ (D xxt^ ;u}fj fiKltill 

xxT;nf^j?)cttig^(*-efey, ±fc-5y'j=i- 
^UfiE^J-A^T^U+bX/'Ja-^UT'fc-STK'Jx;^ 



(p- hydroxyphenyl ) ether» bis (p- hydroxyphenyl ) sulfone, 
bis (p- hydroxyphenyl ) methane v lr2- bis (p- 
hydroxyphenyl ) ethane^ bisphenol bisphenol C» 2, 
S-naphthalene diolv which is illustrated to 1 and I 2 
-dodecanedioU polyethylene glycoK poly trimethylene 
glycols polytetramethylene glycol etcas glycol. 



[0166] 

Inside ethyleneglycoU 1, 3- propylene glycol, 1, 4- butylene 
glycoK 1 , 4- cyclohexane dimethanol of these glycol is 
desirable. 



[0167] 

As polyhydric alcohol other than these glycol, you can list 
trimethylol methane, trimethylol ethane, 
trimethylolpropane, pentaerythritoK glycerol, hexanetriol 
etc. 

[0168] 

As hydroxycarboxylic acid, you can list lactic acid, citric 
acid, malic acid, tartaric acid, hydroxyacetic acid, 3- 
hydroxy butanotc acid, p- hydroxybenzoic acid, p- (2 
-hydroxyethoxy ) benzoic acid, 4- hydroxy 
cyclohexanecarboxylic acid, or these ester-forming 
derivative etc. 

[0169] 

As annular ester, the;ep -caprolactone, the;be 
-propiolactone, the;be -methyl- the;be -propiolactone, you 
can list the;de -valerolactone, glycolide, lactide etc. 

[0170] 

As ester-forming derivative of polybasic carboxylic acid or 
hydroxycarboxylic acid, you can list these alkyl ester, acid 
chloride, acid anhydride etc. 

[0171] 

As for polyester which is used with this invention main acid 
component terephthalic acid or ester-forming derivative or 
naphthalenedicarboxylic acid or with ester-forming 
derivative , polyester where main glycol component is 
alkylene glycol is desirable. 
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[0172] 

fc^ci:A<»*L<.cty»^L<(i 80 ^;u%iii 
i± 90 ^;u%iji±^^-rS7KUxxx;bT*fc«>o 

[0173] 

LTT^U+b^'^^Uzi-^U^^ltLT 70 
^a±^^1-'57KUxx^;ur*fc^Ci:7!)<5f*L 
<.cby»*L<li 80 ^;u%ijjl±^^-r^7K'Jx 
xx;ur*&y . *bic»SL<ii 90 ^;u%ia±# 

:^-rS;K'JxXxJUr&€>o 
[0174] 

fcii^-(7)xxx;Hfjfi£tt^^f*<tLrii. 1, 3- 

^b>v:ti;U7t?>^.2, 7-:h:7^b>v*;U7K> 
Xlic+tbCDxxx;nfjfilct4|g#ftA<J?* 
Ll^ 

[0175] 

(i. x^^bXf u=i-;Us i,2-:;^peb>^'^'j=i- 
i,3-3^peu>^'^'j=i— i,2-3^^u>^*u 
a-;u. i,3-3^^b>yja-;u.2,3-:?^u>^/ 
•Jn— 1, 4-:?^u>^*u=3-;u. i,5-^>^> 

>v;t--;u. 1, 2-iy^o^:i>r-^yiyt'')i^. 1, 3- 
v^7P^^ti->v:t-'-;u. 1, 4-v^a^++l->i; 

1, 2-v^p^+-»t>v^^y-;i.. 1, 3- 
v^p/\:^+i->vy^y— yu, 1, 4-v^p^+-y- 
>v/^y— 1, 4.v<7P^+-y->vx^y— 

JU. 1, 10-T*^5^b>y'j3-;U, l,12.Kx*> 

v:i--;u§l6^feifbtL*p 

[0176] 

*^0^c7)7K'Jxxx;utLTi*7Kux^b>^b 



[0172] 

Main acid component terephthalic acid or ester-forming 
derivative or naphthalenedicarboxylic acid or polyester 
whichis ester-forming derivative, terephthalic acid or 
ester-forming derivative and naphthalenedicarboxylic acid or 
total doing ester-forming derivative vis-a-vis total acid 
component, 70 mole % or more is polyester which 
iscontained, it is desirable , more preferably 80 mole % or 
more with polyester which iscontained, furthermore 
preferably 90 mole % or more it is a polyester which is 
contained. 

[0173] 

polyester where main glycol component is alkylene glycol 
total doing alkylene glycol vis-a-vis total glycol component, 
70 mole % or more is polyester which is contained, it 
isdesirable , more preferably 80 mole % or more with 
polyester which is contained,furthermore preferably 90 
mole % or more it is a polyester which is contained. 

alkylene glycol referred to here is good including substituent 
and alicyclic structure in molecular chain. 

[0174] 

1 and 3 -naphthalenedicarboxylic acid^ 1, 4- 
naphthalenedicarboxylicacid^ 1, 5-naphthaIenedicarboxylic 
acid^ 2, 6-naphthalenedicarboxylic acid^ 2, 
7-naphlhalenedicarboxylic acid^ or these ester- forming 
derivative are desirable naphthalenedicarboxylic acid which is 
usedwith this invention or as ester-forming derivative. 



[0175] 

ethyleneglycoU 1, 2- propylene glycoK 1, 3- propylene 
glycoU 1,2- butylene glycoK 1, 3- butylene glycoK 2, 3- 
butylene glycols 1,4- butylene glycoU 1,5-pentanedioIs 
neopentyl glycoU 1, 6-hexanedioU 1, 2- cyclohexanedioK 1, 
3- cyclohexanediols I, 4- cyclohexanedioK 1, 2- cyclohexane 
dimethanoU 1, 3- cyclohexane dimethanoU 1, 4- cyclohexane 
dimethanoU 1 , 4- cyclohexane diethanoK 1, 
10-decamethyIene glycol, you can list 1 and 1 2 
-dodecanediol etc as alkylene glycol whichis used with this 
invention. 



These are good using 2 kinds or more simultaneously. 
[0176] 

polyethylene terephthalatCs polybutylene terephthalate^ 
polypropylene terephthalate^ poly (I and 4 -cyclohexane 
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[0177] 



^x:7'r>^. (2-*;U/H+vx5^;upx- ;u7n 

X7-^'>K.9,lO-vtKP-lO-;i-+-y■K2,3•*^^J^^ 
+*>^Ptf;u)-io-7t^Z7T7i-^>;:^b>-io-;i- 

ztv. f#b*i^7K'Jx7.T;KDite«ttll^ffii 
±*-ti-i>Ci:*<prfig-e&i). 

[0178] 

*fgW0)7K'JX7.x;KDmfiE^^)'i:LT. tK'J 
xXx;b^ieMi:LTfi!fflLfcii^(7)^fei4a5t 

[0179] 

j\-^-(yy^)i,Ms 2-'j^'t7Ax;u7txxU'7^';uK. 

xxT^;u^^tt:/j:i:*<^lfp,*i,^,, 
KSfci*^-a>xAx;n^fiEi±glS**:©fl£fflA< 

[0180] 

^)SX;U7t-x4'— hS^:&fb^1^3<DftS^M(i 
TKUxXT^JU^^gfig-r^Kli^i-lC^FfLT. 0.3 
-10.0 ^ JU%A<»*L<. J:yjf *U<I* 0.80-5.0 

e[A<^#f.^^^c<^£-^). 



dimethylene terephthalate ), polyethylene naphthaiatCs 
polybutylene iiaphthalate, polypropylene naphthalate and 
these copolymer are desirable as polyester of this invention, 
polyethylene terephthalate and this copolymer among these 
especially aredesirable. 

[0177] 

In addition, it includes known phosphorus compound to 
polyester of this invention as the copolymer component it is 
possible . 

bifunctional phosphorus type compound is desirable as 
phosphorus type compound, for example (2 -carboxyl ethyl ) 
methyl phosphinic acid. (2 -carboxy ethyl ) phenyl 
phosphinic acid, 9,10-dihydro-IO-oxa- (2 and 3 -carboxy 
propyl ) -can list 10 -phospha phenanthrene-lO-oxide etc. 

flame resistance etc of polyester which is acquired by fact that 
itincludes these phosphorus type compound as copolymer 
component, it improves it is possible . 

[0178] 

As ingredient of polyester of this invention, for dyeing 
behavior improvement when youuse polyester as fiber, what 
designates polycarboxylic acid which possesses alkali metal 
sulfonate group as copolymer component is desirable 
embodiment. 

[0179] 

It is not something which especially is limited as copolymer 
monomer as the metal sulfonate group-containing compound 
which it uses. 5 -sodium sulfo isophthalic acid, 2- sodium 
sulfoterephthalic acid, 5-Iithium sulfo isophthalic acid, 2- 
lithium sulfoterephthalic acid, 5-potassium sulfo isophthalic 
acid, 2- potassium sulfoterephthalic acid, or you can list 
those lower alkyi ester derivative etc. 

With this invention especially 5 -sodium sulfo isophthalic 
acid or use of ester-forming derivative is desirable. 

[0180] 

As for amount of copolymerization of metal sulfonate 
group-containing compound 0.3 - 10.0 mole % are desirable 
vis-a-vis acidic component which forms polyester, it is a more 
preferably 0.80-^5.0 mole %. 

When amount of copolymerization is too little, being inferior 
to basic dye dyeable , when it ismany, when it makes fiber, 
sufficient intensity stops being acquired not onlybeing inferior 
to yarn producing behavior, with thickening as fiber. 
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[0181] 

^ic, C(7);K»Jxx7^;uANb<yiJS^ I^^^^A^. 
^S^-fr^^itlc^fcoT. 7K'jxx^;KDii$S 

[0182] 

2 llia±#^f -SctlCcfeor. 7KUx;^x;kd 

^^jtLri*. 'j>^^u>g?xx7^;b3^ilcD*j 

[0183] 

^tz. *^B^(7)7Kgxxx;niff l^^tt^fTf 

[0184] 
[0185] 
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In addition, when metal sulfonate content compound 2.0 

mole % or.more is.copoIymerized,also it is possible to grant 
ambient pressure dyeable to improved polyester fiber which 
isacquired. 

In addition it is possible to decrease amount used of metal 
sulfonate group-containing compound appropriately by fact 
that appropriate easily dyed monomer is selected. 

As easily dyed monomer it does not limit especially. You can 
list long chain glycol compound which is represented in 
polyethylene glycoK polytetramethylene glycol and aliphatic 
dicarboxylic acid which is represented in adipic acid* 
sebacic acid * azelaic acid. 

[0181] 

Following to method of this invention, after doing polyester 
polymerization, it removes catalyst from this polyester, or or 
inactivation it does catalyst with phosphorus type compound 
or other addition, furthermore it raises thermal stability of 
polyester, with, it is possible . 

[0182] 

toner* and fluorescent whitener etc of organic type* 
inorganic type, and organometal type are includedin 
polyester of this invention, it is possible , furthermore itholds 
down yellowish or other coloration of polyester to level which 
issuperior one, two or more kinds it contains these with , it is 
possible. 

In addition polymer and antistatic agent* foam inhibitor* 
dyeing behavior modifier* dye* pigment* matting agent* 
fluorescent whitener* stabilizer* antioxidant* other 
additive of other option maybe contained. 

As antioxidant, aromatic amine type* phenol type or other 
antioxidant being usable , phosphoric acid and phosphate 
ester-based or other phosphorus type* sulfur type* amine 
type or other stabilizer are usable as stabilizer. 

[0183] 

In addition, polyester of this invention alkali metal or alkaline 
earth metal etc is added in order togrant electrostatic pinning 
behavior, being possible, can form film with film manufacture 
method of public knowledge. 

[0184] 

In addition, in order to improve lubricity* winding* 
antiblocking property or other handling property, contains 
inorganic particle* organic salt particle and the crosslinked 
polymer particle or other inactive particle can do polyester of 
this invention, in film. 

[0185] 
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ijJliy^A. ^m/<<)'^A. 'J>KU5^0A. ') 

z-oA. mit^^m. mit^^^s mtiy)\^^ 

[0186] 
[0187] 

7":7<j;u^. /^-^'J^uSt, 

[0188] 

±lB^;s^4i^4^^stt7''fJ^At^fi)7t^°ux7. 

(a)7K'J xxi^;i.m/$)5E5i-T*fc-i) v;t--;u 4^ T*^ 

*a^X7'J-^7K'jx;^i^;ua)a^J5lSm^^ 
*n-r§:^;4 . (b);K'Jx;^x;i,:7-<;uA(D;'§^fl 

^-(D7kX7'J-$;S*Pf (c)7K'JX7.x 
i£(d)*°'Jx7.T^;Hi})jit5FStt)|S^(Dvx^- 

[0189] 

l±xXx;u35j^S)«:BllA^P)mi^^SJ5gf1J&HiI 
CD 5iill«iJga) ffiL^ SIC ^ ic^ttl-r <5 A<» 



As inorganic particle, you can list calcium carbonate^ 
kaolin> talc^ magnesium carbonates -barium carbonate^ 
calcium sulfates barium sulfate^ lithium phosphate^ 
calcium phosphates magnesium phosphates aluminum 
oxidCs silicon oxidCs titanium dioxides zirconium oxide* 
lithium fluorides sodium calcium aluminum silicate etc. 

[0186] 

As organic salt particle, you can list oxalic acid calcium and 
calciums bariums zinCs manganeses magnesium or other 
terephthalate etc. 

[0187] 

As crosslinked polymer particle, you can list homo- or 

copolymer of vinyl monomer of divinyl benzenCs styrenCs 
acrylic acids methacrylic acids acrylic acid or methacrylic 
acid. 

In addition, making use of polytetrafluoroethylenes 
benzoguanamine resin* thermal curing epoxy resin* 
unsaturated polyester resin s thermosetting urea resin s 
thermosetting phenolic resin or other organic particle it is 

good. 

[0188] 

method which is contained in polyester which becomes 
substrate film isnot limited above-mentioned inactive particle. 
In diol which is a (a ) polyester constituent inactive particle 
dispersing is done in the slurry, method said inactive particle 
slurry being added to polymerization reaction system of 
polyester. Method of adding aqueous slurry of inactive 
particle which melt extrusion of (b ) polyester film it does and 
in process with vented type twin screw extruder, in molten 
polyester resin the dispersing it does, (c ) polyester resin and 
method (d ) polyester resin which kneads inactive particle 
with the molten state and method etc which kneads master 
resin of inactive particle with the molten state are illustrated. 

[0189] 

In case of method which is added to polymerization reaction 
system, diol slurry of the inactive particle, is added to reaction 
system where melt viscosity before condensation 
polymerization initiation is lowfrom before esterification or 
transesterification is desirable. 

In addition, when adjusting diol slurry of inactive particle, 
when high pressure dispersing machine, bead mill* 
ultrasonic dispersing or other physical dispersing is done, it is 
desirable . 

Furthermore, slurry which dispersing is done appropriate 
chemical dispersion stabilization treatment is jointly used in 
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[0190] 

[0191] 

[0192] 
[0193] 



order to be stabilized, according to the types of particle which 
is used is'desirable. 

[0190] 

As dispersion stabilization treatment, in case of crosslinked 
polymer particle or other which possesses carboxyl group in 
for example inorganic oxide particle and particle surface, 
sodium hydroxide^ potassium hydroxide^ lithium 
hydroxide or other alkali compound can be added to slurry, 
the reaggregation between particle can be controled with 
electrical repulsion . 

In addition, in case of calcium carbonate particle^ 
hydroxyapatite particle or other sodium tripolyphosphate and 
potassium tripolyphosphate are added in slurry are desirable. 

[0191] 

In addition, when adding diol slurry of inactive particle to 
polymerization reaction system of the polyester, slurry boiling 
point of diol heat treatment doing closely with dark circle, 
case where it adds to polymerization reaction system because 
heat shock (temperature difference of slurry and 
polymerization reaction system )can be made small, it is 
desirable in point of dispersibility of the particle. 

[0192] 

These additive, when polymerizing polyester or it adds with 
step of option after polymerizing or after film manufacture of 
polyester film being possible, which step ideal differ 
respectively according to the characteristic of compound and 
required performance of polyester film. 

[0193] 

polyester of this invention can form film with film 
manufacture method of the public knowledge. 

As film manufacture method, unstretched film uniaxial 
drawing method and inflation methods simultaneous biaxial 
stretching methods sequential biaxial stretching method or 
other biaxial stretching method which are drawn in machine 
direction or horizontal direction are done, method which 
heat-set treatment is donenext can use. 

As for example sequential biaxial stretching method, other 
than method which does longitudinal draw and transverse 
drawing or transverse drawing and longitudinal draw in order, 
side - length -longitudinal draw law andlength - side 
-longitudinal draw law and length - length -transverse 
drawing method or other drawing method can be adopted. 

In addition, it is good even with conventional simultaneous 
biaxial stretching method, as simultaneous biaxial stretching 
method, but the simultaneous biaxial stretching method of 
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[0194] 
[0195] 



[0196] 

immm] 

[0197] 

(i)fa^iteg(iv) 

7Kgxxi=-;u^:7xy— ;u / 1,1,2,2- T^h^^nn 
x^:^(7) 6 / 4 jg^5§jiS(asH:)lr 8O--IOO deg 

LT;a)S 30 deg C vm^Lfzo ' 

ffli^rm^. ^^fzMTz^m^mmiz^Lxzr 

0)M5z^f§,(Dm^m^^&{mtLfzo 



novel which is driven by linear motor system is desirable. 

Furthermore, dividing into muhiple steps, simultaneous 
biaxial drawing it is possible to do. 

In addition, in order furthermore to decrease heat shrinkage 
ratio, it ispossible to administer according to needs machine 
direction relaxation^ transverse relaxation etc. 

In order to decrease heat shrinkage ratio, optimization not 
only doing temperature andtime at time of heat-set treatment, 
machine direction relaxation is done with temperature whichis 
lower than maximum temperature of heat-set treatment, it is 
desirable . 

[0194] 

In addition, polyester of this invention is suitable because it is 
superiorin thermal stability, when drawing up film etc making 
use of main polyester of for example, melting portion of ear 
of film which itoccurs with stretching process, and film 
outside standard in order toreuse. 

[0195] 

This way, as for polyester which is acquired with this 
invention, as the main catalyst of polyester polymerization 
catalyst without using antimony compound or germanium 
compound,while possessing inherent viscosity which is suited 
for formation, because itis something where impurity 
component or other content which blends to cyclic trimer^ 
metal catalyst component and metal catalyst component is 
little, it is ideal in order to form in fiber, film, sheets 
bottle etc. 

[0196] 

[Working Example(s)] 

Below, this invention is explained with Working Example , 
but this invention is notsomething which is limited from first 
in these Working Example. 

Furthermore, evaluation method which is used in each 
Working Example and Comparative Example is explained 
below. 

[0197] 

(1) inherent viscosity (IV ) 

polyester with 80- 100 deg C it heated, melted in 6/4 mixed 
solvent (weight ratio ) of the phenol / 1,1,2, 2- 
tetrachloroethane, used Ubbelohde viscometer and measured 
with temperature 30 deg C. 

It measured, plot doing reduced viscosity which was sought 
vis-a-vis the concentration, when extrapolating straight line 
which is acquired in concentration=0, itwas worthy of 
reduced viscosity making use of solution of concentration 
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(2)®t>; 3 mt^(D^i1j)i. 

7\^*JJi7.'f}lt:mt^<^^^.t0 O.lOg ^ 
100ml (0i-7.y=y7.zi\zXHs 1, 1, 1, 3, 3, 3-^^ 

(2/3(§fta:))<Djl^iiJj£ 3ml T—HftA^itT, 
#b^xfclB;"«(C'i7nP7^;uA 20mi S^Jta^TJ^ 

lOmi ^Jnix. 30 

w±iiSLT. l5i:^<i:o)ii^53^^m(lSWJ 

lcANlt,j§jS^ 200ml :^X77Xzllc5jiLfc. 



(i)&bA^l:i^)a<;•l^LTi3L^fc^PP 
7fx;i.A/y^y-;U(2/l(SMhk))(D;g^J§Ji« 5ml 
100ml :^x:7^;^=ilcA*t. M^ifilcANitfco 



(ii)lOOml 1-7.7^;^zia>x5feja^5tlii:(7) 200ml 
-J-;^:7^7.zilcJ)0^i)<i;5l~5JSLfco 

(ii)(7)|tft^^it 3 iHlfTofco 

□ i-x;i.A//^/-;u(2/i(#mtl:))<D;'g^;iJS 
5ml ^5$fta)JlyA^bAMt,^)iN^±a);•Sa):^aJ 



/d:fc\ c:0{iii)O)^ftt^H- 3 liltTofc. 
#P>^tfc 200ml -fX:777.34'(7)^yl[;'a$P— 

;lifil5:ll^^lcv>^;^7^^;^AT5K lOmi $tti 
;■§A^L. 30 ^^Jil±i|gU=^, 3 a«:;l!l^ 

C(D;lS;tig^^J5If|^(:^)ttg{ HP1050 MO) 



[0199] 
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ofseveral points which designate 4 g/l as center inherent 
viscosity (-IV ) with. 

[0198] 

quantification method of (2) cyclic trimer 

Cutting polyester finely, inserting 0.10 g in round-bottom 
flask of 100 ml, 1, 1. 1, 3, 3 and 3 -hexafluoro -2- 
propanol/chloroform overnight applying with mixed solvent 3 
ml of(2/3 (volume ratio )), in order solvent volatilization not 
to do, doing cover itmelted completely. 

It mixed to uniform in solution which it acquires including the 
chloroform 20 ml. 

30 min or more standing making mixed solution which it 
acquires including methanol 10 ml, the reprecipitate it did 
most high molecular weight (linear state ) polyester. 

After that, while cover was attached, round-bottom flask was 
applied on the ultrasound, solution was filtered in 200 ml 
round-bottom flask. 

Furthermore, (i ) you inserted mixed solvent 5 ml of 
chloroform/methanol (2/1 (volume ratio )) which is 
mixedbeforehand well in 100 ml round-bottom flask, applied 
on ultrasound. 

In order (ii ) to add washing liquid of 100 ml round-bottom 
flask to some time ago 200 ml round-bottom flask, it filtered. 

It operated this (i ), (ii ) total thrice . 

After that, until mixed solvent 5 ml of chloroform/methanol 
(2/1 (volume ratio )) which is mixed beforehandwel! vis-a-vis 
filter paper where major portion of liquid on (iii ) filter paper 
is filtered, is applied from surroundings of filter paper, major 
portion of the liquid on filter paper is filtered, you put for a 
while. 

Furthermore, also it operated this (iii ) total thrice . 

total filtrate in 200 ml round-bottom flask which it acquires 
concentrated dry solid was done with the rotary evaporator. 

You applied on ultrasound in concentrated dry solid including 
dimethylformamide 10 ml, you melted portion which dry 

solid is done white completely, 30 min or more standing 
afterdoing, you made cyclic trimer measurement solution. 

quantification it did by using high-performance liquid 
chromatography of Yokogawa Electric Corporation (DB 
69-053-6891 ) Ltd. supplied HP 1050 type, measuringthis 
measurement solution with below-mentioned condition, 
displayed with weight%. 

[0199] 

(measurement condition ) 
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-5 C 1 8- 1 00 A . 3 .9 0 mm X 1 50mmL 

A:B=90%:10% 

3tLji:0.80mL/min 

^ai:UV ^aill,;'K:g=252nm 

[0200] 

130 deg C 12 mSM^nmLtz'ik. S^5^ 

fcS lOOmmHg CDg^^ ALTlttL. 300 
deg C (D^/ <XIC;l;ftLT 2 B$r0l}§gtlttSlCit 



Alt. Ktffi(±UJb:B*3 Aiffi^iSlg 63 8 
497 M 1990 ^)A^bllfflLfco 

TS=0.245{[IV]f-*''-[IV]i-'''}o 
[0201] 

(4)ACTa)^tiS;i 

ffli « ^ L tK 'J X X ;u ( ;^ 14 IS 
Bir;[CT]i )1.5g ^rtgJlJ 14mm (Dii^T^U^^ 
IcAtlT 130 degCT* 12 m^M^^mLfzik. 

JtyiSLtc^ lOOmmHg CDS^^ ALTltg 
230 deg C (7)^/\X(C;l;tLT 8 B^PpUfflUftfii 

ACT l±. TIBitS^^ ffll^T^tofco 
ACT=[CT]i-[CT]f 

[CT]i fccfei;[CT]r (*-?-H-?tlHtllB»0Slftj5lgBtr 

[0202] 



column: Waters Co. make and micro bonder sphere 5;mu 
C18-100As 3.9;ph rfim X ISO mm L 

transfer phase A:2% aqueous acetic acid solution 

transfer phase B: acetonitrile transfer phase solvent ratio 

A:B=90%:10% 

flow rate:0.80 ml/min 

Detection:UV detector, vvavelength=252 nm 
sample injected amount:20 ;mu lo 
[0200] 

(3) thermal stability parameter (TS ) 

Inserting polyester Ig (Before extraction test; [IV ] <sub>i ) 
which melt polymerization is done in glass test tube of the 
internal diameter approximately 14 mm and 12 hours vacuum 
drying after doing, setting to the vacuum line with 130 deg C 
and 5 time or greater after repeating, vacuum and nitrogen 
enclosure enclosing nitrogen of 100 mmHg and tube sealing 
doing,soaking in salt bath of 300 deg C and after maintaining 
in 2 hours molten state,removing sample freeze grinding 
doing, vacuum drying it does. It measured IV (After 
extraction test; [IV ] <sub>f ), it sought making use of 
below-mentioned computational formula. 

Formula quotation did from previously reported (Ueyama and 
othersrJapan Rubber Association magazine 6 th Vol. 3 8th 
number 497 page 1990 ). 

TS=0.245 {[IV ] <sub>f - [IV ] <sub>i }. 

[0201] 

calculation method of (4):de CT 

polyester which melt polymerization is done (Before 
extraction test; [CT ] <sub>i ) inserting 1 .5 g in glass test tube 
of internal diameter approximately 14 mm, 12 hours vacuum 
drying after doing, setting to vacuum line with 130 deg C and 
5 time or greater after repeating, vacuum and nitrogen 
enclosure enclosing nitrogen of 100 mmHg and tube sealing 
doing,soaking in salt bath of 230 deg C and 8 -hour heat 
treatment after doing, removing sample, powder fragment 
doing, cyclic trimer (After heat treatment; [CT ] <sub>f ) 
quantification was done with above-mentioned method . 

It sought the:de CT, making use of below-mentioned 
computational formula. 

:de CT= [CT ] <sub>i - [CT ] <sub>f 

[CT ] <sub>i and [CT ] <sub>f points to cyclic trimer amount 
weight% before respectivedescription above heat treatment 
and after heat treatment, 

[0202] 
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:^te±lcSL^fc^^? Smtn. its 40mm 
bXgl'J>^rtlcfiAL.:r-:f>tt'T* 300 deg 

t^'):LX'r)im^^±U<Dl5}iilzxmmL. ^ 

3fe X m^mmmtxit^^mtiX'^ibhH 



[0203] 



T^<bLfc^(C®m*PT' 550 deg C ICTK^b 
K(Ti C0Si|S(Cj3l^TI*»K/lg^)|Cj§<SL. 

m^nmuzWi i.2n iSiHc;t«¥U;is-9-> 



Al,Ca,Co,Ti ICOLNTI*^l;fi?:?vXv5Mff^. 
Na,Li,K (COl^rl*ji^l!R3fe«■Hf^^TO 

[0204] 

;iJ^;fi?^^X7^^^ff li. iCPS-2000(S5*g!{^fifr 
Sa)^ . qR3fe5J><Jf (i AA-640-12(a»Sf 



«fffl^2p5§j$^ ffifflLT 0.01~30mg/l ©^Jt® 



2002-11-8 

metal in (5) polymer and content of phosphorus 

It measured (5 - 1) phosphorus^ antimony^ magnesium and 
content of germanium due to fluorescence x-ray method . 

It throws inside stainless steel ring of height 5 mm^ diameter 
40 mm which puts polyester which isa measurement sample 
on photograph Ferro type sheet in oven 10 min heats with 300 
deg C,melts. 

Removing from oven, after cooling, it removed formation 
sample from stainless steel ring, it measured concerning 
smooth surface. 

In addition polyester several points where content was 
verifiedseparately with chemical analysis method it formed 
with above-mentioned method ,measured fluorescence x-ray 
intensity and it drew up measuring line of value and 
fluorescence x-ray intensity which were sought with chemical 
analysis method. 

phosphorus s antimony^ magnesium in each measurement 
sample and content of germanium were calculatedfrom 
fluorescence x-ray intensity data of polyester which is a 
measurement sample on basis of the measuring line. 

[0203] 

Concerning (5 - 2) other metal, it measured due to high 
frequency plasma photoemission analysis and atomic 
absorption spectrometry analysis . 

First balance taking doing polyester 1 .Og which is a 
measurement sample, carbonizing afterdoing, with electric 
furnace ashing it did with 550 deg C, after cooIing,it melted 
ash portion which is acquired in 6 Nhydrochloric acid (At 
time of measuring Ti hydrofluoric acid/hydrochloric acid ) to 
room temperature, the evaporating and drying to solid after 
doing, it melted in 1.2 Nhydrochloric acid, made 
measurement sample liquid. 

atomic absorption spectrometry analysis was done high 
frequency plasma analysis, in addition concerning Na, Li,K 
concerning AI, Ca, Co,Ti. 

[0204] 

high frequency plasma analysis, ICP S-2000 (Shimadzu 
Corporation (DB 69-055-8747 ) make), in addition using 
AA-640-12 (Shimadzu Corporation (DB 69-055-8747 ) 
make),respectively, did atomic absorption spectrometry 
analysis. 

In addition other way, using standard solution for commercial 
atomic absorption spectrometry analysis for 
everymeasurement metal, it drew up solution for mesurement 
curve preparation of concentration range ofD.Ol - 30 mg/1, 
drew up measuring line. 



Page 67 Paterra Instant MT Machine Translation 



JP2002322258A 



2002-11-8 



[0205] 

(6)AP (Dm^yjm 

AP (i. i^m 275 deg C. 
ME@[ 13,3Pa(0.1Torr)(D^<^TT^(Da^(rfc 

)i<pt0mmt^h>s @^ttgiv*<o.65di/gicft 



[0206] 
(HJfi^J 1) 

ir^CD 2 fS^;UM<Dx^L/>yiJzi— ;u$ttJX 
h'Jx5^;U7S>^^;$^|cS^LT 0.3mol% 
ilPK.. 0.25MPa (DttlET 245 deg C (CTtK^ 1^ 
M;l::®^L>:i:A<bXXx;U{bSlS^ 120 ^Pal 
^TL^xXi^j^^bip*< 95% (DtX(2-t:KP+v 
X5^;U)7^b:7^b-KBHET)fcc*:i;:tU=rv- 
(DS^t^DCiaT. BHET ;g^1^3^:l^a)^^#fco 

CO) BHET jgB-f^lC^JfLT. Irganox 1425( 5^ 
y^-X^VA'U-T^-^S^^l/Xttgi) (D lOOg/I 
c;)x^b>>fiJzi-;U5gJ$^^/S53Mc^tfLT 
Irganox 1425 tLT 0.02mol%tt];^T. S^#ffl 
^T^EICT 250 deg C X 30 ^^reHti^Lfco 

^Uy-feh^-^— h(D 2.5g/I CDX^b>yU=3-;UJ§ 
i]^^7KUxXx;U*(»Kj?£^Mc5^LT7;U5x 
't? AIS^-tLT 0.02mol%»n^T. ^*llffl^ 
T^EIrr 250 deg C TM5 ^fiitmLfz. 

'^l^X 70 ^i^r^l^ ^LT 275 deg C *T*#SLo 
13.3Pa(0.1Torr)<!:L-C$blC 275 deg C. 13.3Pa 



On basis of this measuring line, metal content in polyester 
was.ca!culated from analytical data of above-mentioned 
individual measurement sample liquid. 

[0205] 

measurement method of (6) AP 

AP> when predetermined amount it uses catalyst of this 
invention and AP when antimony trioxide (In order 0.05 
mole % ago vis-a-vis acid component in produced 
polyethylene terephthalate, it adds) is used under condition of 
temperature 275 deg degree of vacuum 13.3 Pa (0.1 
Torr ) measured the stirring torque of polymerization system 
from at time of polymerization initiation at time 
ofpolymerizing, inherent viscosity which is sought 
beforehand (IV ) with fromrelationship with stirring torque, 
measured time when it arrives in the stirring torque where 
inherent viscosity IV is suitable to 0.65 dl/g. 

Because inherent viscosity (IV ) with relationship with 
stirring torque, in each every polymerization equipment, in 
addition differs each every polyester composition, measuring 
correlation of IV and stirring torque in each every 
polymerization equipment according to each polyester 
composition,you use. 

[0206] 

(Working Example 1 ) 

While in electric heating wire heater Formula 15 liter stainless 
steel autoclave of stirrer-equipped, high purity terephthalic 
acid and 2 -fold inserting ethyleneglycol of mol quantity, 
under pressurizing 0.3 mol% adding andO.25 MPa with 245 
deg C removing water in outside the system triethylamine 
vis-a-vis acid component, esterification reaction 120 min 
doing esterification ratio 95% bis (2 -hydroxyethyl ) 
terephthalate (BHET ) and acquired blend (Below, you call 
BHETblend ) of oligomer. 

Vis-a-vis this BHETblend, ethyleneglycol solution of 100 g/1 
of Irganox 1425 ( Ciba * plain gauze jp9 T. chemicals 
supplied ) vis-a-vis acid component 0.02 mol% adding as 
Irganox 1425, with ambient pressure under the nitrogen 
atmosphere 30 min it agitated with 250 deg C. 

After that, as condensation catalyst ethyleneglycol solution of 
2.5 g/1 of aluminum acetylacetonate vis-a-vis acid component 
in polyester 0.02 mol% adding as aluminum atom, with 
ambient pressure under nitrogen atmosphere 15 min it 
agitated with 250 deg C. 

Next requiring 70 min, while temperature rise doing to 275 
deg C, lowering pressure of reaction system gradually, 
furthermore it did condensation polymerization with275 deg 
C. 13.3 Pa 13.3 Pa (0. 1 Torr ) as. 
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Sffr* f?±Lf=^IC*?| 0. IMPa (OmZTlzmB 
2mm Oi/'J>^-JBtt<Dbi?>5^'y:ftLfc, 



#b4x/c;K'JV-(D@^t&Jtli 0.655dl/g -cfc 

1* 91 »sTS I* 0.18.^*^ 3 a(*<D^^s(* 
0.88 Sft%t?feofc, 

[0207] 

itSta^-Clibtifc PET bv>^-:/::^ i.Sg ^rt 
14mm <D*'7XiaglS=IC A*l 130 deg C V 
12 I^FBlE^fe^Ur^. SS^-f >l=-tr«vhLM 

lOOmmHg CDS^^Jt ALTS*gL. 230 deg C 



mhHfz7n<)^-(Dm^^m\t o.esodi/g. mi^ 

3 Mtt:(D^Wai* 0.31 «jt%. ^"'JV-tf IC-§ 
mti>±^mmit 0.0069 SM%T*fcofc. 



[0208] 

(.mmm 2) 

II116<5<J I t^^lCLTft^Lfc BHET jg^^lc 

?tLT. i^K'j^'t'A-2 7Kfati(D iog/ia)x5^b 
A-2 TkfaiatLT o.oimoirottJi^cti:. aig 

(7) 2.5g/l (DX5^U>-yUzi-;u-§-]^^;KiJXXTr 
0.014mol%lB7L-5C(tW*l-ld:. HJI^J 1 ©^,4 

#t>Hf=7K'JT-a)@#ttg|* 0.647dl/g T-fe 

I* 85 ^\TS It 0.19,^4* 3 &W(D-^^m\t 
0.97 



mi^htzt'*)^-0m^f^f^it o.642di/g. 

3 M.i^<D-^^M.it 0.38 fil:%, /K'J V— 
Mti>±^mMlt 0.0064 «M%T-fc-Dfc, 
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. Introducing nitrogen into reactor, you reset to ambient 
pressure, afterstopping condensation polymerization, under 
pressurizing approximately 0,1 MPa the molten polymer from 
discharge nozzle which in continuous is provided in reactor 
bottom in cold water extrusion doing in strand, quench you 
did, you made resin chip of cylinder shape of length 
approximately 3 mm, diameter approximately 2 mm with 
cutter . 

retention time in cold water was approximately 20 second. 

As for inherent viscosity of polymer which it acquires until 
with 0.655 dl/g , this inherent viscosity is obtained, as for 
polymerization time which is required asfor 91 min^ TS 0.18, 
as for content of cyclic trimer they were 0.88 weight%. 

[0207] 

You inserted PET resin chip 1.5g which is acquired with melt 
polymerization in glass test tube of internal diameter 
approximately 14 mm and 12 hours vacuum drying after 
doing, you setto vacuum line with 130 deg C and 5 time or 
greater after repeating, vacuum and nitrogen enclosure you 
enclosed nitrogen of 100 mmHg and tube sealing did,soaked 
in salt bath of 230 deg C and 8 -hour heat treatment after 
doing, you removed sample. 

As for inherent viscosity of polymer which it acquires as for 
content ofD.650 dl/g^ cyclic trimer as for total amount of 
metal which is melted in 0.3 1 weight%^ polymer they 
wereO.0069 weight%. 

[0208] 

(Working Example 2 ) 

Vis-a-vis BHETblend which it drew up in same way as 
Working Example 1, the ethyleneglycol solution of 10 g/1 of 
lithium acetate * dihydrate vis-a-vis acid component as 
lithium acetate * dihydrate 0,01 mol% as thing and 
condensation catalyst which are added as aluminum atom 
ethyleneglycol solution of2.5 g/1 of aluminum acetylacetonate 
vis-a-vis acid component in polyester 0.014 mol% other than 
thing which is added, polyester was acquired making use of 
method of Working Example 1 . 

As for inherent viscosity of polymer which it acquires until 
with 0.647 dl/g , this inherent viscosity is obtained, as for 
polymerization time which is required asfor 85 min^ TS 0.19, 
as for content of cyclic trimer they were 0.97 weight%. 

Next, heat treatment was done in same way as Working 
Example 1. 

As for inherent viscosity of polymer which it acquires as for 
content ofD.642 dl/g^ cyclic trimer as for total amount of 
metal which is mehed in 0.38 weight%^ polymer they 
wereO.0064 weight%. 
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mt&m 1 tmmizLxi^f^LUz bhet ;g^^^^ 

A-4 7KW1^<tLT 0.055mol%*nx.'5Ci:. h'J> 

5^;u7^x:7x~h(D loog/i ox^^u^^'un— ;i/ 
r o.oi4moi%J!inx.5ci:iijij4^(*.llifeffij i (D^ 

li 75 5^. TS I* 0.28. 3 MftW^^MI* 

0.95 SM%Tfcofco 

^*l:iC^Lfcll#Pe1(=AP)li. 85 ^V&^tzo 



?>Jl^T^Ca)7KUX7.x;^aV=0.630dI/g)^ffll^ 
t#btlfc^"'J V-(7)@^ft!S)tli 0.622dl/g. ^tt 

3 mw(D^^mit 0.37 7KUT-*icig 
«¥-r§^#jSMi* 0.0142 aM%t?&ofco 



[0210] 

4) 

0.70 «M%^t;ci:ianii. SlJte^J 3 0)75)^^ 



^#b*ltc7KUv-a)H^3ISItli o.596di/g "Cfc 

(i 72 53\ TS It 0.30. ^tt 3 m»(D^^mit 
0.83 ai:%r*fcofco 

^»!iJt(IV)t^t^$hy^^<t(D^^s(cs-^l^Tis 

IV A< o.65d!/g (cffl^f -SJIlf h;u^)lcsijs-r 



I ^ T% C (D tK y X ;U (I V=0.596dl/g)^ ffl I ^ 

f#b4xfc7KyT-cD@^ft!iJtli o.586dl/g. Utt 
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[0209] 

(Working Example 3 ) 

Confronting BHETblend which it drew up in same way as 
Working Example l,ethylenegIycoI solution of 10 g/I of 
lithium acetate * dihydrate vis-a-vis acid component 0.01 
mol% itadds as lithium acetate * dihydrate, ethyleneglycol 
solution of 20 g/1 of magnesium acetate * tetrahydrate 
vis-a-vis the acid component 0.055 moI% it adds as 
magnesium acetate * tetrahydrate. As trimethyl phosphate 
ethyleneglycol solution of 100 g/1 of trimethyl phosphate 
vis-a-vis acid component 0.0 14 mol% other than thing which 
is added, polyester wasacquired making use of method of 
Working Example 1. 

As for inherent viscosity of polymer which it acquires until 
with 0.630 dl/g , this inherent viscosity is obtained, as for 
polymerization time which is required asfor 75 min. TS 0.28, 
as for content of cyclic trimer they were 0.95 weight%. 

In addition until it arrives in predetermined stirring torque 
(stirring torque where said IV is suitable to 0.65 dl/g inherent 
viscosity which ismeasured beforehand (IV ) with on basis of 
relationship with the stirring torque ), time (=AP ) which 
isrequired was 85 min. 

Next, heat treatment was done in same way as Working 
Example 1 making use ofthis polyester (IV=0.630 dl/g ). 

As for inherent viscosity of polymer which it acquires as for 
content ofD.622 dl/g^ cyclic trimer as for total amount of 
metal which is melted in 0.37 weight%^ polymer they 
wereO.0142 wt%. 

[0210] 

(Working Example 4 ) 

Vis-a-vis polymer weight which silicon oxide is acquired, 
0.70 weight% other thanthing which is included, polyester 
was acquired making use of the method of Working Example 
3. 

As for inherent viscosity of polymer which it acquires until 
with 0.596 dl/g , this inherent viscosity is obtained, as for 
polymerization time which is required asfor 72 min^ TS 0.30, 
as for content of cyclic trimer they were 0.83 wt%. 

In addition until it arrives in predetermined stirring torque 
(stirring torque where said IV is suitable to 0.65 dl/g inherent 
viscosity which ismeasured beforehand (IV ) with on basis of 
relationship with the stirring torque ), time (=AP ) which 
isrequired was 92 min. 

Next, heat treatment was done in same way as Working 
Example I making use ofthis polyester (IV=0.596 dl/g ). 

As for inherent viscosity of polymer which it acquires as for 
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3 m{^(D^^mit 0.80 aM%. tku v-t^i|-;§ 

^ti>±^mmlt 0.0142 mmVoX^h-otz. 
[0211] 

iitmm 1) 

mmm \ mmizLximLtzBHErm^mz 

iiLXsm^tLXE.mtTy'J'=Ey(J) 14g/l O) 
JL^\yy<f')^-)im}&^fkf$.^\Z^LX7> 

5^^»s^i:LT o,o5moi%Anx.T. mmnm% 
T^Eicr 245 deg c X 10 ^mmwuzo 

;^l^T* 50 i^m^^LX 275 deg C ^-C^SLO 
OJ5lSS(DE:^^^'^(CTIfT O.ITorr «tLT 



^bC: 275 deg C. O.ITorr XI 



l\ ES*^ 3 mm. Si^m 5 mm (DHtttt^^*:/^ 
ffbtlfcTKU sr-CD@:&*!i)t(± 0.652dl/g T*fc 

li 1 14 'A. TS li 0.21 . 3 attiO^^Mli 
0.95 Mg%T*fcofco 

Jfcl^T%SIJE«>J 1 <tl3«lcJ!ip|ft«ia^fTofco 



tfbixtcTKU V-(D@^^Jtli 0.648dl/g. iltt 
3 Mi*a)#^SIi 0.38 aM%. TK'J-^-^^ICig 

^f-s^^iSMi* 0.0317 mm%x&^tzo 

i$»l^5gi:ofc^j5E^fi)c^j^^cD#^sA<eBb 

[0212] 
[Si] 



content ofO.586 dl/g^ cyclic trimer as for total amount of 
-metal which is^melted.in 0.80 vveight%x polymer they 
wereO.0142 wt%. 

[0211] 

(Comparative Example I ) 

Vis-a-vis BHETblend which it drew up in same way as 
Working Example 1, as catalyst ethyleneglycol solution of 14 
g/l of antimony trioxide vis-a-vis acid component 0.05 mol% 
adding as antimony atom, with ambient pressure under 
nitrogen atmosphere 10 min itagitated with 245 deg C. 

Next, requiring 50 min, while temperature rise doing to 275 
deg C, lowering pressure of reaction system gradually, 
furthermore it did condensation polymerization with275 deg 

0.1 Torr as 0. 1 Torr , made cylinder chip of diameter 
approximately 3 mnu length approximately 5 mm. 

As for inherent viscosity of polymer which it acquires until 
with 0.652 dl/g , this inherent viscosity is obtained, as for 
polymerization time which is required asfor 1 14 min. TS 
0.21 , as for content of cyclic trimer they were 0.95 weight%. 

Next, heat treatment was done in same way as Working 
Example 1. 

As for inherent viscosity of polymer which it acquires as for 
content ofO.648 dl/g. cyclic trimer as for total amount of 
metal which is melted in 0.38 weight%. polymer they 
wereO.0317 weight%. 

Because as for this polymer, impurity component or other 
content which blends to metal catalyst component and the 
metal catalyst component is many clearly, it is not desirable. 

Result above was collected to Table 1 . 

[0212] 

[Table 1] 









ACT 
(»!:%) 


(fia%) 


AP 
(min) 


(min) 


IV 
(dl/g) 


(.*«%) 


TS 


IV 

(dl/g) 


(i[S%) 




91 


91 


0.655 


0.88 


0.18 


0.65 


0.31 


0.57 


0.0069 




85 


85 


0.647 


0.97 


0.19 


0.642 


0.38 


0.59 


0.0064 




85 


75 


0.630 


0.95 


0.28 


0.622 


0.37 


0.58 


0.0142 




92 


72 


0.596 


0.86 


0.3 


0.586 


0.80 


0.06 


0.0142 




IH 


114 


0.652 


0.95 


0.21 


0.648 


0,36 


0.59 


0.0317 



[Effects of the Invention] 
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polyester which is produced according to this invention, 
making use of the polymerization catalyst of novel other than 
antimony compound and germanium compound is offered. 

Because as for polyester of this invention while possessing 
inherent viscosity whichis suited for formation, impurity 
component or other content which blends to cyclic trimer^ 
metal catalyst component and the metal catalyst component is 
little, it is ideal in application to fiber^ film« sheets bottle. 

It is effective to especially film application. 
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